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r use ia timing altegic a 
r (TNF). 

e narrowing of the airway and hypenreactivity of the respiratory tract to extern* 
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MestiScanonofttovel 
fact that multiple mediators are 
seems unlikely that chminating the effects of a single mediator will have a 
on all three components of chronic asthma. An alternative to the "mediate 



by the 
Mt 
effect 
" is to 



regulate the activity of the cells responsible for the pathophysiology of the disease, 

One such way is by elevating levels of cAMP (adenosine cyclic 3\5- 
monophosphate), Cyclic AMP has been shown to he a second messenger mediating the 
biologic responses to a wide range of hormones, neuatenstrattexs and drugs; JCrebs 
* ~> >\ oology Proceedings of the 4th International Congress Excerpta Medica, pgs 17-29, 
W$% When die appropriate agonist binds to specific cell surface receptors, adenylate 
cyclase is activated which converts Ug^ATP to cAMP at m accelerated rate. 

Cyclic AMP modulates the activity of most if not all, of the cells that 
contribute to fee pathophysiology of extrinsic (allergic) asthma. As such, an elevation of 
cAMP would produce beneficial effects including; 1} airway smooth muscle relaxation, 2) 

mmb noo o*h«w Jo, t , a r t , ■ ^tni ^ r- *age 

activation. Hence, compounds that h iix ue adenylate cyclase or inhibit PDF *hou d be 

variety of Inflammatory cells. The principal cellular mechanism for the ^activation of 
cAMP is hydro softhe?.ph )hodies bond b re > family of isozymes 

referred to as cyclic nucleotide phosphodiesterases (PDEs). 



-2- 

Jthas tjow been shown &at adisbnct cyclic nucleotide phosphodiesterase (PDE) 
isozyme, PDE IV, is responsible for cyclic AMP breakdown in airway smooth muscle and 
intamatoiy ceils. (1 orphy, "Phosphodiesterase Iso2ymes:Potentiai Targets for Novel 
Aati-asthma.de Agents" in New Drugs for Asthma, Barnes, eh. IBC Technical Services Ltd. 
5 (19S9Vh Research indicates that inhibition of this enzyme sun only produces airway smootn 
muscle relaxation, but also suppresses degradation of mast cells, basophils ana 
neutrophils along with khibitmg the activation of monocytes aid netmophils. Moreover, 
the beneficial effects of PDE IV inhibitors are markemy potentiated when adenylate cyclase 
aedvity of target cells is elevated by appropriate he \ nv » , <■ K ' - 

1 0 case in vim. Thus PDE XV kMMtors would be effeedveln the asthmatic lung, where levels 
of prostaglandin -E2 and prostacyclin (activators of adenylate cyclase) are elevated. Smh 
compounds would offer a tmique..approaeh toward the pharmacqtherapy of bronchial asthma 
and possess significant therapeutic advantages over agents currently m the market 

The compounds of mis invention also inhibit the in vivo jBodactfon of 

1 5 Tumor Necrosis Factor (TNF), a serum glycoprotein. Excessive or unregulated TNF 

producaou is implicated in mediating or exaeerfeadng a nnmber of diseases including 
meomatoid artbrids, rheumatoid spondylitis, osteoarthritis, goaty arthritis and other arthritic 
conditions; sepsis, septic shock, cade-toxic shock, gram negative sepsis, toxic shock 
syndrome, adait respiratory disam.syadiome, cerebral malaria, chronic pulmonary 

2 0 inflammatory disease, silicosis, polmonary sarcoisosis, bone rcsorpdon diseases, 

mper&sion injury, graft vs. host teacdon, allograft rejections, fever and myalgias due to 
infection, such as Influenza, cachexia secondary to Infection or malignancy, cachexia, 
secotdaxy to acquired immune deficiency syndrome (AIDS), AIDS, ARC (AIDS related 
complex), keloid formadon, sear tissue- formation, Crohn's disease, ulcerative colitis, or 

2 5 pyresis. 

AIDS results from the infection of T lymphocytes with Human 
Ixamuoodeficiency Vims (HIV), At least three types or strains of HI V have been identified, 
he., HIV-L HXV-2 and HIW3, As a consequence of Hf¥ Infeedon, T-ceJl mediated 
immunity is impaired and infected individuals manifest severe opportunisde Mecttons 

3 0 and/or casual neoplasms, HIV entry into the T lymphocyte requires T lymphocyte 

activation. Other viruses, such as HTV-i , HIV-2 infect T lymphocytes after T Cell 
activation and such visas protein expression and/or replication is mediated or maintained by 
soch Tcell activation. Once an- activated T lymphocyte is infected with HIV, thcT 
lymphocyte must condnoe to be maintained in an activated state to permit HIV gene 
3 5 expression and/or HJV replication, Monokines, specifically TNF, are implicated in 

activated T-celi mediated HIV protein expression and/or virus replication by play ing a role in 
maintaurru . v * cyte acdvaoots. Therefore, interference with monokine activity such 
as by Inhibition of monokine production, notably TNF, in an HIV-infected individual aids 
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n Banting the maintenance of t cell activao.cn, she 5 &\ 

infectivity r previously uninfected cells which results in a slowing or elimination of the 
progression of immune dysfunction caused by HIV infection M j *es s o rophages, 
and related cells, such as kupffer and glial cells, have also been implicated m maintenance of 
5 the HIV infection. These cells, Hfcc T-celis, are- targets for viral replication and the level of 
viral replication Is dependent upas the activation state of the cells. [See Rosenberg e|,aL 
lite Innmnopathogenesis of Hi V Mecdon, Advances in Immunology , Vol $7j 1 > ; 
Monokines, such as TNF, have been shown to activate HIV replication hi monocytes and/or 
macrophages [See Poll, ejjL Pnx\ Natl. Acad. Sci, 87:?82>?84:(I§9C^. > ,iteiefa-e ? 
1 0 inhibition of monokine production or activity aids in limiting HJV progression as stated 
above foj-T-oells, 

TNF has also been implicated in various roles with other vital infections, 
such as the cytomegaSa virus (CMV), Imluenaa vims, and the hemes vims for similar 
reasons as those noted, 

1 5 ability to control the adverse effects of TNF is furthered by the use of 

the compounds which Inhibit TNF in mammals who are in need of such use. There remains 
a need for compounds which are useful is treating TNF mediated disease- states which are 
exacerbated or caused by the excessive and/or unregulated production of TNF, 

This invention relates to the novel compounds of Formula (1), as shown 
belo w, and pharmaceutical compositions comprising a compound of Formula CD* or 
phsrmaceutieally acceptable salt thereof, and a pharmaceutical^ acceptable carrier or diluent 

This invention also relates to a method of inhibiting TNF production In a 

2 5 mammal, including humans, which process comprises administering to a mammal in need 

of such treatment, an effective TNF mMbiring amount of a compotmd of Formula ( I ). Tins 
method may be used for die prophylactic treatment or prevention of certain TNF mediated 
disease states amenable thereto. 

Htls invention also relates to a method of treating a human afflicted with a 
human immunodeficiency virus (HIV), which comprises administering to such human an 
effective tNP inhibiting amount of a compound of Formula (1). 

The compounds of Formula (!) are also useful in the treatment of 
additional viral infections, where such viruses are- sensitive to apregulatian by TNT or 
will elicit TNF production in vivo. The viruses contemplated for treatment herein are 

3 5 those which are sensitive to inhibition, such as by decreased replication, directly or 

indirectly, by the TNF inhibitors of Formula (1 }. Such viruses include, but are not 
limbed tot HIV-1, HIY-2 and HTV-3 as noted above, Cytomegalovirus (CMV), 
Influenza, and Herpes Simplex. 
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an effective amount of 2. compound of Formula (la), as shown below. 

The fen e les a method for the ueatmen ; of allergic and 

disease which comprises administering to a subject in need thereof, an 

The invention also provides a method for the treatment of asthma which 
I to a subject Irs need thereof , a» effective amount of a compound 
of Formula <Ia>, 
! 0 DETAILED DESCRIPTION OF THE INVENTION 

The compounds of this kvendou useful is treating a TNF mediated disease 



f r ? 



.FORMULA (1) 

El is C4-C6 cyclic atkyi, optionally substituted by one to to methyl 
groups or one ethyl group; Ci„7 alky! opdonaily subsisted by 1 or mote halogens, 
-(CHa)nCOO-{ai2)m^3> (CH 2 } D 0(CH2)mCH 3 , (OfeJpCH, -CHaCsHfc 

CH2-C3H5, -C5H9, or 
20 rus2t»4; 

raisOeo2; 
pis 2 to 4; 
X is YR& h 



2 5 Yis0arS(O) m s 

m*is0to2; 

R~2 is -CH3 or -CH2CH 5 . o . s oncd bv I or more halog? ns; 
% is a OR? wherein R? as alkyi can be optionally substituted by I or more 
fluorines, CM, P> alkyi, Cu aikyl substituted by I or more fluorines, €<0}OR 7 , 

3 0 CH 2 NR ? Rg, CTI2OR7, aO)NR 7 Rg, or CHzNRtQOWO^Rk provided that when R 3 

is OH then En is hydrogen or CH3; 

R4 is K, F, CN, C\.z alky} optionally substituted by i or more fluorines, 
C(0}NR?R8> C(0)OR?; 

Rj2 is hydrogen, Ik CM or -Cfh optionally substituted by 1 to 3 fluorines 
3 5 or R3 and R« together can fot m a t - O » fceto motet) ; 



WO 92/00968 JPCT/l3S91flM795 

- 5 - 

R5 is H y OR?, optionally substituted -(CH^Ar, or opdonally substituted 
Ar is 2- 3- or i \ -\ pyrimidyi, - , n \ . j„ caro % , morphoiho, or 



5 Re is OR 8 , NR7OR7, NR?~NR 7 R g: N'R-Rg, <)CH->NR ? C(0}R 3 3 > 

«OCH2aO)N%R l0s ^OCH(R 7 >0C{O}C M allcyl s -OCH(R 7 )-C(G)OCi. 3 aikyl; 

R7 is !*ydmgeiw€ W alkyl; 
Rsis hydrogen, Ci- 3 «Ifcyl or a** 
I 0 R 9 is hydrogen, CB 3 , CH2CK3, or CH 2 CH 2 OH; 

R?0 is hydmgen, CH 3 , CH2CH3, CH 2 CH 2 0a or CH 2 OT% 
Rn is €H 3 or phenyl; and 
q is 0 or 1; 

provided to R, is not C 24 alkyl when % is OH or GC% X is YR 2 , and R 2 is CH3 or 
15 CHaCE&wdY Is oxygen; 



relates to use of she novel OTporf'of Fomiula U a) 




Rl is cyclic alkyl, opdooaUy s 
one ethyl group; Cm alkyl substituted by 1 or more fluorines, C 2 ,j alkyl 
CH 2 ) n O(CH 2 ) ffi Ce 3 CB ^COi CH 2 ) m CHl CH 2 < H H Ctffc or 

30 -O, 

s is 2 to 4; 
mis0to2; 
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X is YE-?; 

Y is O or SfO> m <; 

or is 0 to 2; 

R 2 is U . or kU i o ~i subsrituted by I or mars fluorines; 

5 R 3 is selected hem H, OR? therein R? as alkyl may be optionally 

substituted by i or more fluorines, CN, F, Q -2 alkyl optionally sabsnwwd by 1 or more 
fluorines; €(0)QR 7 , CH 2 .NR?Rg> CH2OR7, C(0)NR 7 R 8 or CH 2 MIC{0)C(0)NR ? R^ 
provided that whea S3 is OH to Rjg is hydrogen or methyl; 

R X2 hydrogen, E CM, or -CH3 opdonally sobsduted by 1 to 3 fluorines; 

1 0 or Rj and R12 together may form a H» moiety; 

V R4 is H, Ci.2 alkyl optionally substituted by 1 or more Eaodas^ CN, 

C(0)NR ? R§ ? C(0)OR?; 

R 5 is H, OR 7 > optionally substituted C h6 alkyl or optionally substituted 

■rCH 7 } ? nAr; 

1 .5 Ar Is 2-» 3- or^pyridyl, pyriuuJv , pj rida yl, 2-ixnida*>iyl, morpholha , or 

phenvl; 

R 6 is OR?, NR7OR7, NR#s, NR7-NR7R8, -OCH 2 ,NR 7 C(0)Ri h 
' ^OCH2C(0)M?oRio, ~0ClI{R 7 )*0C(0}Q-4 alkyl, -OCH(R ? >C{p)OCi^aikyl, 

20 " R 7 and sreiadc 

R 9 is hydrogen, CH3 > -€H 2 CH 3 , or <H 2 .CH20B; 

RioM hydrogen, CH3 OfeCHj, CH 2 CH 2 .0H, or CH 2 CONB 2 ; 

%$ M CH3 or phenyl; and 

qisQor I; 

2 5 provided that R t is not Qw alkyl when R 6 is OH or OCH3, X is YR2, R 2 is CH3 or 

CH2CH3, aad Y is oxygen; 

and prsamiaceytically acceptable salts thereof. 

Also Included are- the pharmaceudcally acceptable salt complexes of those 

3 0 compounds of Formulas (1) and (la) which can form salts. 

Preferred optional subdwents for the R5 term of both Formulas (1) and (is) 
compounds for the ~{CH2) m Ar aadCj^ alkyl groans are subxtiiuents selected from 

3 5 CN, -NR 7 R S , CO0R7, OR?, C(0}NR 7 R8> C(S)NR 7 Rg s -NR7CM*CN>-S-(Ci- 3 alkyl), 
-NRtC(- NCN 1-NR7R8, NR:C 0)N * ? R S N'R7C(0)C{0) NR ?R S , -C ( - NRt> NR?R S> 
-S(0}« ; Cll3, ^C(-HR 7 )"S(Ci-3 alkyl). NR 7 >S(0) 2 -{Ci. 3 alkyl), ~OC(OFR 7 , 
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-OaO}~NB 7 R8» NR^CQI^ -NR 7 C(0)C(0}-OR 7 , -MR^{G}R 7s -NR 7 C(0}OR 7 . 




a and/or 

t, or sulfur, 

d R 5 groups for both Forrnula (!) and (la) compounds are H» OH, 
CH 3 , -CH^(NHC{0)CK3).C6H4X or-C(NHA«)].C»); pcfenfaiy the NHAc mofety is 
substituted la the para position of the pheay! ring; and R 7 as hydrogen, men R 5 is 0R 7 , 
R? is a lower alkyi of 1 to 10 carbon mams. 

.Preferred aikyl groups when the Eg term is -OCH{R 7 >OC{0)C w aflsyl Is t- 
1 0 butyl and when Rg Is .0CH(R ? )^C(O)0Ct.3 aikyl k is C% or CHjCHs respeedveiy. 
Preferred R 6 groups for both Formula (J) and (U) are «NR 2 , -OH, -OCH ? . -NHOH, - 

-IWKSHf— 4 V-NCX 
NHNH2, • « N<ai 3 )2, or «KH{OJ 2 ) r a, 3, or 4-pyddyi). 

Aiternadvely for R§ mmty the R 7 %aM ReRm terms m the NR 7 Rg, and 
NR9R1Q groups repectively, taay also eyelid to form a 5 or 6 memfeered ring which may 
15 ^donaily coataia sow ur^asmto ajrf/or^saa^t w ad* * selected from 

oxygen, nitrogen, or sulfur. 

Preferred R 3 subsdtadons am fluorine, cyan©, C14 alkyi optionally 
substituted by ! or more fluorines. Preferred fluorine sabsdteted alkyi groups are -CF 3) 
-CHF 2> -CF 2 CHF 2 . or .OfcCHFj, When R 3 is 0R 7 the R 7 tern is preferably hydrogen, 
2 0 and when R 3 or R4 is €£0}QR 7 , R 7 Is preferably 1-2 carbons. 

Preferred 84 substitution for both Formula (l) and (la) compounds are 
hydrogen, CN, or C h2 alkyi optionally sobsritoed by i or more fluorine. The Ar ring for 
both Formula (1 } and (la) compounds is preferably subsrftaterf in the para position. 
Preferred Ar groups are phenyl or a 2-, 3-, or 4- pyridyi 
2 5 When Rj for the compounds of both Formula (1) and (la) is a C\ 7 alkyi 

$uhmmM by 1 or more halogens, the halogens are preferably fluorine and chlorine, more 
preferably a C { 4 aikyl substituted by 1 or more- fluorine, mom preferably i to 3 times by 
fluorine, The most preferred chain length is one or two carbons, and most preferred is a 
-CF 3; <HF 2l -CFaCHFa or --ai 2 CHF 2 moiety. More preferred are those compounds in 
3U > ?N ^ » v. -CHF 2 orQ T > SKs «-t> . o*. m xwj^t 

Rl iseyeiopentyi 

When Ri for the compounds of both Formula (1) and (la) Is a C h2 aikyl 
substituted by I or more halogens, the halogens are preferably fluorine and chlorine, more 
preferably substituted i or more times by fluorine, mom preferably 1 to 3 times by fluorine. 
35 More e rrc is a CF,. CHF 2 , CF 2 eMF 2 or €H 2 Qt\ mi scv Most preferred is a 
CHF2 moiety. 
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Preferred X groups tor both Formulas (1) and (la) are those wherein X xs 
YR&Y is oxygen, aad Be?. is msihyL or fMor<Hmbstimted alkyi specif! cally a Cx-2 alkyl, 

eh as a « > > . * I hose s r j a 1 

wherein the moiety is substitutes! by 1 or mom balogeus, the halogens are pmferably 
5 fluorine and chlorine.. 

Ptffitod compounds of 'both Formula (1) and (.la) are where Rj is 
cyciopenryl, methyl or CKFjj, CF 3 , -OfeCHFa or -CF 2 CHF 2 ; R 2 is methyl, CH^F, 
CHF& CF3, -CH2CHF2 or -CF2CHF2; X is YR 2 ? H is hydrogen or CH3; R3 is 
hydrogen, CH 3 , too subsdmiad C« alkyl; C{0)OCH 3> C(0)OCK 2 CH 3s < % >NH 2 . 
1 0 CH2OH, P or CN; Rj 2 is hydrogen, methyl, E or Of; R$ is H» OH .CH3, 

^^-O*" 1 ^ ~^0^ NHl *; and 

R 6 is *NH2« *OH, -OCHs. -NHOH, -NRNHj, - K{Oi 3 ^ 

' NH *° H2 W or -NHCCHaV^^Qr^pyridyi). 

More psefen^d are- the compounds of Formula (1) and (I a) wherein Rj is 

1 5 cyciopentyl or CHF* R 2 is methyl or CHF* Y is oxygen; R 3 is H, CN or methyl: R4 is 

hydrogen; Ria ls hydrogen or methyl; R5 is hydrogen or methyl; md Eg is ~NH 2s OH, 
-OCH3 or -NHOH. 

The compounds of Formula (1) when Rj is a Ca«4 alkyl sod Rg is OH or 
OCH3, X is YRi, and R-2 is CH3 or CH3CH3, and Y is oxygaa am also..meful as TNF 

2 0 inhibitors and in me trcsatmeat of disease states therein. This subgenus of compounds is 

referred to hereinafter as Formula (lb). 

Especially preferred compounds for use as both TNF inhibitors and in 
inhibiting PDF Ware: 

:N*$-<3-Cydopen^^ 
2 5 : " op^t} \---?r ^ \ amide 

NH>{3-t^do|^tyk>xy^m 

N~|^-Cyaiio--243~cye.iopemyioxy 

N»[2-Cyano-2-rK'hv eiopentyicxy~4-rnethoxyphenyt)- 



3 0 \ * s 

N j.2 v- ^ " v 1 

N [C i 1- Vi s-e 1 x \»nv % 



Another aspect of the present invention is the novel pharmaceutical 
is of £ or . • en comprises a pharmaceutic* > * carrier or 

di en *nd acompc ? (Dor pharmaceuticaiiy acceptable sal hereo 



eomoositi 
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The compounds of the present invention may contain one or snore 

tyexssrin rose cally act e forms. AH of these 

i to be within the scope of the present invention. 
By the ferns C| .7 "lower alky!" or "alkyF groups as »scd herein is meant to 
5 include both straight or branched chain radicals ofl to ? carbon atoms, unless the chain 
length Is limited thereto, including, bat not Mrnhed . to methyl, ethyl, »-pmpyt, IsopropyL n- 
butyl see-butyl, isobutyl, tert-bntyh and she like. 

By fee term "aryT as used herein, in any mmbMrnim sues 
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nofuVr'or": 
of TNF' Is M)t 

a) a decrease of excessive la m JL4 or TNF levels, respectively, in a 

1 5 human to normal levels or below norma! levels by inhibition of the k ^ release of IL- I 

by all ceils, including but not limited to monocytes or macrophages; 

b) a down regulation, at the tmnslatiooal or transcription level, of excessive 
la or TNF levels, respectively, in a human to normal levels or below normal 
levels; or 

^ 0 c) a down regulation, by inhibition of the direct synthesis of i.L~ I or TNF 

levels as a pxxsrrauslationai event 

By he ten- "IT $ s mens s any and all 

disease states in which TNF plays a role, either by production of TNF itself, or by TNF 
causing another cytokine to be released, such as but not limited to IL-i , or M, A disease 

2 5 state in which H> 1, for instance is a major component, and whose production or action, is 
n response to TNF, would therefore be considered a disease state 

d by TNF, As TNF-g (also known as Iympbotoxin) has dose structural homology 
wife TNF-a (also known as cacheetin} and since each induces similar biologic responses 
and binds to the same cellular receptor, both TNF-a and TNF-8 are inhibited by the 

3 0 compounds of the present invention and thus are herein referred an collectively as "TNF" 

unless specifically delineated otherwise. Preferably TNF-a is inhibited. 

By the term S! eyfddne ,! as used herein is meant any secreted polypeptide that 
^functions of other cells, and is an 



3 5 monokines and lymphokmes regardless of which ceils produce them. For h 

tnouokine is generally referred to as being produced and secreted by a mononuclear cell, 
such as a macrophage and/or monocyte but many other cells produce monokines, such as 
natural killer cells, fibroblasts, basophils, neutrophils, endothelial ceils, brain astrocytes, 
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i, epidsra * ok esars 

I to m being prodceed by lymphoctye cells. Examples of cytokines for the 
present invention Include, but are not. limited to, lmerleukh>l (XL- l) t Interieukisv-6 (XL-6), 
Interleaki I , Necrosis! ctor-aipha CTNFa) and Tamor Necrosis Factor bera 

3 (THFEh 

The khibidos of a cytokine, contemplate by the present invention, for use 
in the treatment of a HIV-infected urn in «i a ^ 'i - ">"w ui c. t the 

fer (b) any oytakme-mediated disease associated problem 
1 0 such as cachexia or muscle dsgeaemte The cywkine specifically desired to be inhibited is 



Ail of the compounds of Formula (1) are useful in ti 
n of YNR prefembiy by toacropbages, monocytes or macrophages and 
a human w need thereof. AH of the compounds of Formula 0a) are- usefot In 
d of iuiuMdng FDB W and in treatment of d 

The preparabon of the compounds of Formula (1) can be earned oat by o 
of skill in the m according: to the. nrocedums osdined in the Examples* isfe the 




a) lor compounds wherein R 3 is B, alky! optionally substituted by i or 
, R4 is H, CHj, CN, or COaR, R5 a 
the Formula (2) 



2 5 X Formula (2) 

with niaoalkaae, such as nitromeuhane, in a suitable solvent such as acetic acid with a 
< dystat SO- 101 5°C or using conditions desc ribed in Shales ; ;l Uci 
. 74, 4486 (1952) to provide a compound of the Formula 01 wherein R4 is CN, Irt Chh or 
CG 2 R. 

r MO a 



3 0 X* ^ formula (3) 
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- hydride or 

hydrogen with a catalyst in the presence of m add, except where X is SO, S0 2 or N0 2 , Br, 
I and toy! amine, and suitable modification of me R4 mtnie or ester moiety to yield the 
amide as taught herein, provides acompouad of the Formula (4) wherein. R 3 , ^ and R« 
5 areas 0, 0 r 



a (4), 

a (4) wtefe R 3 , is other than CH2NR7R8 or 
CH2HR7aO)C(Q)NR7% unless protested by a group such as t-BumxycaAonyl or my 
other easily removed amino protecting groups well known » those skilled m the art; and 
I 0 Ria, and R5 areas defined for Formula (!) may be further modified, such as by imine 
toatkm wim an appropriate aldehyde, followed by faction, and fartb 
produce compounds of Formula (4) wherein R s h other than hydrogen. 



of Formula (1) wherein one of R3 is OR7 or F and 
is H or both are- F, begins by reaction of a compound of Formula (2) wherein R 3 is 



(2 ; ) 



2 0 Oxidation of a compound of Formula 2' with an oxidising agent, for 

example pyridium dkhromate provides the ketone of Formula (2) as described above 
wherein E3 is methyl This compound k treated with a haiogenating agent . for example 
Copper (II) bromide heated In a suitable solvent, to provide the a- > ke 
(2-)whreinXisah 



25 X ~ Formula (2") 

Displacement of the halogen of Formula (2") by a metal a*ide, s 
sodium asdde, In a suitable solvent, such as 
of Formula W% which is reduced to the eorres^nding alcohol (Formula 2"") in one or 
ro>-e ens * kh hydrogen and a catalyst or an arr r * I >n K 4 

o 0 compound where R 3 is OH, and R !3 > *4 and R 5 are H, For example, treatment of the 
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Formda (2 ,M ) compound with Ha Borohydride provides the Formula (2""} azido alcohol 
which is reduced with lithium aiunaaium hydride to provide fee Formula (4) compound. To 
produce compounds wherein R 3 is OR7 the compounds of Formula (2"") can be alkylated 
by tteatraent with a strong base followed by using aikvl-L, as described above, or by using 
3 the process of W. Sheppard, Journal of Organic Chemistry* Vol 29, page I- 15, (1964). 

R,O x jf 



X' Formula (2*') 

Treatment of compounds of Formula (1) where 8.3 is OH, and Rn and R4 
ate H with an appropriate oxtei&ing agent for example, pyridines dlehromate m a suitable 
solvent, such as 2>MF provides Formula (!) compounds where R3 and R12 are together 
1 0 form afceto moiety. Treatment of a' Formula (1) compound where R 3 is OH or a Formula 
C2" si > compounds with diethylaminosuifur trffiuotide (DAST) provides the corresponding 
Formula (1) or Formula (2"") compounds where R3 or R%2 is F; which provides the 
corresponding Formula (!) compounds when treated by any of the medmds indicated 
herein, 

% 5 'treatment of Formula (1) compounds where R3 and together form a 

ket© moiety of Formula (T) or Formula (2") compoaads with DAST provides the 
comsspoading Formula (1% Formula (!'"} or Formula & m ) compounds where R3 and 
R|2 are both F; which provides the- corresponding Formula (1) compounds when treated by 
any of dve methods indicated herein. 

20 Alternatively, synthesis of some compounds of Formula (I) when X is other 

than Br, I, NO* or formylamioe, begins by reaction of a compound of the Formula (2) with 
a lithium halide and a silyl Me M an ap propnate solvent followed by reduction with an 
appropriate reductam, such as a sitaae, to provide a compound of Formula (5) wherein 
Xi is halogen. 



2 5 X Formula (5) 

Halide displacement of a compound of Formula (5) by cyanide .provides a 
compound of Formula (6) 

X Formula (6) 

wherein R3 and He? are II, which is reduced with an appropriate reductanc such as 

3 0 hydrogen with a suitable catalyst, such as nickel with ammonia or palladium on carbon with 
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Certain compounds of Formula (!) wherein R 3 other then CH 2 NK. 7 Rg 
5 aniess sa rabh protected, are prepared b\ nutt^g a compei * ^) wim an 

apjsrapriately activated oxamfc acid derivative of a Formal amps rein X 2 is an 

activating group, well known to those skilled lis t&e m such as those disclosed in 
Bodsnsky &yn\, Peptide Synthesis, Wiley <& S^s, publishers (1976) pages 99- 109, Mora 
preferred X 2 groups are CI, Br, GCH 2 C% 00(0)0%, 00(0)01-, , 0-C(0K)CH < B 
I 0 OCCO).OCH2CH(CH3)2, or CKSOKK^Cgffe m the presence of & a 




CTa): X^CiOhCiOyU wherein X 3 is R~C{0)- or RO<W and R is afkyl or aryi and 

« as defined for Formula (1 ); or a compound of Formula (8) when using a mixed 
mMyMe af the formnlaX 3 - eC0>C(0)-R B and X 3 is R-CCG) or RO C 
alky! or ayl, which is then reacted in the a 



1 hydrazine to produce hie eoropo 



(8) 



!s of uc es ^ r » 1 e he * moier? or a Formula M 
* 5 com P°^ d *»*13 ^ H followed by activation of the add moiety by a haiogenaung agent, 
such as m acid halide, oxaly! chloride, or phosphorous oxvlchloride, etc; or a mixed 

a, an optionally substituted amine, optionally substituted 



of 

%tS-NR 7 Rg,.NR 7 .NR 7 R g , -NR7OH, -NHOH, -NHNHj, 



30 * 



wo92/*o«s Fcrmsmmin 

~ 14 - 

h) or hydrolynng a compound of Formula (8) as described above, to yield a 
compound of Formula (8) wherein Ris is ^ 

substituted amine, optionally substituted hydroxy! amine, or an optionally sohsdtuted 
hydrazine and a compound of the formula Ri4N~0»NRi5 wherein R i4 and R15 are 
5 Mcpm&mly selected &om alky!? eyciMkyl, such as eyebhexyi or dleydohexyh alky! 
{mone-or dlaikyl amino), such as EDAC; aryt or arylalkyl ro produce the compounds of 
Foimala (1) wherein is art amine or substituted amine derivative; or 

c) lor compounds wherein % is not H s CHaMfe or CH 2 MiCXO)C(0) NH 2 , and X 
Is substituted with other than Br, I amino, fomsylarmae, and NG& compounds of Formula 

1 0 (6) wherein R3 and R J2 are H, am allowed to react with a strong hindered base, such as 

lithium dasofHOpylMside (LDA) ox hexamethy\ * f Xx ^owed by 

reaction with an e 5 ^ot 

O32NBC(0)C(0)NH2; conversion of Formula (6) where R3 is not hydrogen is then 
accomplished as described above for Formula {6} where- R3 is hydrogen. 
1 5 A compound of Formula (6) wherein R3 ^ *n H: and X is sabsdwtcd 

with other than Br, I amino, ftamyi amine or NO2; is reacted with a strong hindered base or 
a metal hydride and then followed by .wotraeat with an appropriately substituted alky! Mo 
formate or a diaUsylcarbonate to produce the conssportdiag compound of Formula (6) 
wherein one of R3 or R 12 is -OO^kyi; or optionally 2 equivalents are used to produce the 

2 0 corresponding disuhstimted -GOiaHey! derivatives of Formula (6); or 

A compound of Formula (6) wherein one of R 3 or R t2 is alkyl and one of R 3 
or R12 is a -CGsalkyi group is produced by reacting the mono-COj-aiky i compound 
produced by the process noted above, with a strong hindered base or a metal hydride 
followed by treatment with an appropriately subsdnned alkyl ~L wherein L is a leaving group, 

2 5 such as a halide, mesylate or tosylate to produce the desired compound 

Similarly after the Formula (6) compound is treated with the strong base or 
metal hydride the the resulting anion is treated with hexamethylphosphorandde,(HMFA) and 
an alkyl halide to produce the corresponding compounds wherein one of R3 and Rjj are 
alkyt or optionally using 2 equiniolar ttmounts oiliMPA, produce compounds where both 

3 0 R 3 and R12 are alkyl Similarly, an analogous method to those, described above may be used 

to obtain Formula (6) intermediates wherein % is CP3, and CBF2, 

Another process for producing compounds of Formula (.1) wherein one of R 3 
or R; 2 is CF3, CHF2 or CH 2 F 5 obtained from die corresponding Formula (2) compounds 
using the methods described above. The formula (2) compounds where R 3 is CF3 are 
3 5 obtained by the method of ShouoetaL I Org. Chem„ Vol 56, pages 2-4 (1991) 
electrochemieaily from the Formula (2) compounds where R3 is H. 

Formula (2) compounds where R3 is CF3 or CF 2 H are obtained by treatment 
of the Formula 2a compound with a metalling agents at -78° C followed by the triOuoroacedc 
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add or m®m aeetkacM by the method of Nad ^ kvest, (1959) page 71; Chan. Absrr. 
vol 53, No. 14977: and Vol S3, No, 17933 (1959). 



a (2a) 

a mmmgomm where R 3 is CH 2 F axe obtained by treatment of the 
BR$isCH3 according to the method of Rosen sitL Synthesis 



Alternately, a compound of Formula (6) wherein R 3 and R n m H; and R 3 
I 0 is as defined above for 'Forms!* (1 ) and X is substituted with other &an Br, I, amino, fomwi 
amine or NCH; is reacted with 2 equivalents of a strong hindered base or a metal hydride and 
2 equivalents of an appropriately substituted a%l -L group, wherein L is a leaving group, 
such as ahalide, mesylate ©rtosylate producing the corresponding compound of Formula (6) 
wherein R3 and Rjj ate both alkyl 

For a compound of Formula {!> wherein one or both of K\ is -CF3 and X m 
YR 2 M -OCF3 is desired an analogous method is used to that disclosed by W. Sheppard, 
Journal of Organic Chemise Vol 29, page MS, (1964). 

d> certain compounds of Formula (1) wherein % is Ql^-yRg or 
2 0 ai2NR?C{O)C(0)NR7R 8 are prepared by reaction of compounds of Formula (6) wherein 
R 3 1s H with a strong hindered base, seed as IDA orLiHMDS followed by taction with , 
e.g< rmiethylsdyiisoeyanate, and appropriate workup providing compounds of Formula (6) 
wherein R 3 is CONR 7 R g . Reduction of the aiMle s (Formula <6» as described above, 
followed by protection of the resultant amine with e.g, & t-btity!carbonyi (BOC) group, 

2 5 produces a compound of Formula <4) wherein R 3 is COR ? Rg and the amine Is protected. 

Further reduction of the R 3 as CONH 2 gmup, or dehydration of R3 as 
CQNH 2 to a nitride followed by mfction, and then reaction as described above with an 
appropriate compound of Formula (7) with removal of the BOC protecting gmup provides 

3 0 for compounds of Formula < 1 ) wherein R3 is CH 2 NH 2 . Farther reaction of these 

compounds of Formula (!) with a compound of Formula (?) in the presence of a am- 
nncleophdic base, as also de^bed above, yields d>e resultant compounds wherein R j is u 
CH2NHC<0)C(0)NH2 1 



Alternatively, compounds of Formula (4) wherein R 3 is CC^Rare reacted 
s hydroxide or a suitably substituted amine to produce compounds of 
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Porrnula (4) wherein E< Is C(0)NH 2 or CCO)NK ? Rg. Additionally the 
a (4) wherein R3 is C(0)NH 3 or C(0)NR?Rs can be 
.& (6) which are reduced and optionally deprotected. 



10 



15 



2 5 



3 0 



e) certain compounds of Fonmia (!) wherein R 3 is CN are prepared from., 
a. compound of Formula (4} 5 described above, wherein R3 is CONHju and R5 is BOC. 
Dehyiatiou of fee CONH 2 to CN with, e.g. trifiuroaeede anhydride, followed by 
removal of the BOC protesting group and reaction of (he liberated amine as described 
above then provides a compound of Formula (!) wherein R 3 is CN, 

rs bo* % and R i3 are eysno are prepared In an 

a (6) and r g wherein R 3 and Inzm 

daiky! halo formate or ad 

& (6> wherein one of R3 or R 12 is -COa-alkyh fee 
•acted by Mtmut again with either a strong hindered 
d by treatment with an appropriately substituted alkyi 
produce fee corresponding disnbsrimted .C0 2 aikyl 
a (6), The xss&tat diester moiety is reduced, and protected and the 
e or in an alcoholic 

f w hh the nimethylaiurninum adduce of si 
chloride In an inert solvent such as methylene chloride or toll 
temperature and 6Q*5C under m inert atmosphere, providing a compound of Formula (4) 
wherein R3 and Ri2 are CONH 2 . and R$ is ROC The resultant compound is then 
dehydrated, suoh as by using nifmoroacedc anhydride and pyridine in TMF. to produce a 
, T > < > * * torn R3 and R|2 are CN and R$ is BOC Removal of the 

BOC protecting group wife, for example, nilluoreacetie acid, followed by farther reaction 
of the arn^ne as described above, or wife mefeyl oxaiyl chloride, and then wife ammonia 



of Formula (2) with an 





3S 



X' " Formula (9) 

wherein 2 Is a suitable pretesting group. Such protecting groups are known to feose skilled 
a fee arr * 0 , :e ,o„ s . < 1 ^ v . , ^ x 

Wiley Publishers, NY {? 981 }, the contents of which are hereby incorporated by r 



The reduction of the double bond and amine deprotecdoa provides a compound of Formula 
(4) where R 3 is hydrogen % hhcb is converted to Formula { 1 1 con p- < ascribed 



g) compounds of Fonnuk(l} wherein X is toy] amine are formed at die 
5 last step, by formyiadng a compound wheren X Is NH 2 > obtained by M ovu of a 

pwwcmg group from the amine functionality. Such protecbve groups are well known m 
those skilled m the sit, See Greene, T.. Supra. 

h) compounds of Formula (!) wherein X is Br or I may be prepared using 
5 15 on a similarly depleted amine, dma&a&M of the amine. 



i) compounds of Formula (I) wherein X Is NQg may be prepared usmg the 
5 15 on a similarly deproteeted amine by oxidation of me amine to the 



j) compound of Formula (!) wherein R 3 and .R 12 are other than hvdtftgea. 
1 5 cm readily be prepared by one sM&d in the art using the act uc usimted above for R3 



METHODS OF TREATMENT 

The compounds of Formula (!) or a phammeeubeally a 
2D can be used In the manufacture of a mlfcamett for the prophylactic o 

of any disease state in a human, or other mammal, which is exacerbated or caused by TKF 
production by such human's ceil, such as bat not limited to monocles and/or macrophages, 
especially caused by excessive or unregulated TNF production. The compounds of 
Formula (I) are administered in an amount sufficient to inhibit TNF production suchihat it 

2 5 is regulated down to normal levels, or hi some ease to subnormal levels, so as to ameliorate 

or prevent the disease state. Abnormal levels of TNF, for the present invention, constitute 
levels of 1} free (not cell bound) TNF, greater than or equal to I picogram per ml; 2} any 
cell associated TNF; or 3) the presence of TNF mRNA above basal levels in cells or tissue* 
in which TNF is produced. 

3 0 ^ ^« compounds of Formula (la), or a pharmaceutically acceptable salt 

by PDF W, such as but not 11 

a (la) are a 

3 5 to a human or other n 

The compounds of Fonnula <l)n 
sofir 

TNFp 
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osteoarthritis goc j sr hritis and other anit s 
psoriasis or other h i skin conditions such as sunburn; inflammatory eye 

conditions it jdi tg co tjunctivitls; pyrosis, pain and other conditions associated wi*fc 



35 



5 It further on precedes 

and augments the function of XL4 and other cytokines, there Is no dear data on how the 
-ektu-mshtp among these ~ - * inBaiamation-'relSKd dissociates. Hie 

<IL4) activity as being attributable © ihat of TNF activity as well A oonpMve listing 

1 0 ojfXL4 activities can be found in DinareUo, j t jjMfe?Mte. 5 (3), 287-29? (1985). 

effects oflL- L The myriad of known biological activities of IL4 Include fee activation of T 

1 5 levels, Thwc disease aaw T\?a.-u\i:> 
and too compounds of Formula (1) are also useful in their treatment as well, and the use 
of the compounds of Formula (1) should not be considered solely limited to tits spedfMy 
descried INF mediated disease states herein. The compounds of Formula (I) should be 
efficacious in an 2L4 mediated, disease te.»W and m»l act in a synerg isdc manner, 

2 D TNF as well mediates die release, in some instances, of TLA, therefore a reduction in the 

levels of TNF may be useful m the tmannent of a disease state wherein XL- 1 is a major 
component. The present invention relates therefore, to an effeeth TNF production 
inhibiting amount of a compound of Formula (!) or a phanmceuticaBy acceptable salt 
thereof Is useful in treating, pmphylacbcally or therapeudcaliy, any disease state in a human 

2 5 which is exacerbated or caused by excessive or unregulated 1L- 1 production, U„ where IL- 

1 is a major component, by such human's monocytes and/or macrophages, 

^ Hie method of trcsonatt and monitoring for an HTV-mfecfcd human 

in Hanm, WO 90/15534 December 27, 1990. Is general, an initial treatment regimen can 

3 0 he copied from that known to be effective in interfering with INF activity for other TNF 

mediated disease states by the compounds of Formula (1). Treated individuals will be 
tvo: o ; t T cdl nambexs and T4/TS ratios ami/or measures of v 




. if no effect 
u then the amount of the monokine activity 
i i$ increased, e.g., by fifty percent per week. 
The compounds of Formula (!) may be administered orally (when active by 
this route), topically, parenteral or by inhalation in conventional dosage forms prepared by 
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combining such agent with standard pharmaceutical carriers according to convcridortai 
procedures in an ameum sufficient to produce rise desired therapeutic activity for treatment 
of a INF mediated disease state or in the ease of a compound of Form a la (ia) in their use as 
aPDEIVinMbitor. 

The pharmaceutical composidon of die present invention will comprise at? 
effective, soa-toxic amount of a compound of Fbrmr- • 1 « enoeahy 

. Hie compounds of Formula (!) and (la) as used h 
i m conventional dosage forms stepped by combining a compound of Formula 

(l)iaaae 
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IS 



or glyceryl 

sof FarodaCnaudCla) and \ 
2 0 salts can be employed In a wide variety of pharmaceutical forms. The preparation of a 
pltartnaceudeally acceptable salt will be deamianed by the nature of the compound itself, 
and caa be prepared by conventional techniques readily available to one skilled In me art, 
Thus, if a solid carrier k used, the preparation caa be mbfetsd, placed in a hard gelatin 
capsule in powder or pellet form or ia the form of a troche or leaenge. The amount of solid 

2 5 carrier will vary \s id t \ ably will be from about 23 mg to aboat ! gram. When a 

Ikpd carrier is used, the preparation will be in the form of a syrup, emulsion, soft gelatin 
e injectable liquid sneh as an ampule or no: 
a Is in the form of a capsule, any roudne encapsulati on i s s 

i carriers at a hard gelatin capsule shell Where the 

3 0 composition is in the form of a soft gelatin shell capsule any p 
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severity of the condition, and the mammal. Including humans, undergoing aetumem, arid is 
ulmmtdy anhe <ii?o - s ehysidam 

The terra Tarenteraf as used herein includes ir.trave.nous, mir&rausetdar, 
su~i s 'u intranasal dararectad maavagiuui v < ioaapemoneai admimsmatson. The 
subcutaneous and latramasculsr forms of parenteral aduanistradon are generally preferred. 
Appropri.ec • ms for such adnamsttstios may be prepared by conventional 

citable oil, fJem^wAy^yh^ 
soil, or sesame oil 

The daily dosage tegiiaea for via pmmcd sdmimstradon is suitably about 
0,001 m§/Kg to 40 rag/Kg, of a compound of the Formula (!) or a p 



(1) and (la) may be adrntfeed oraUy, Hash 
: suitably from ! rug so 100 mg, and prefsiafely 
(I)orap 



The daily dosage te&n u a is suitably about 0,01 

mg/Kg to 100 mg/Kg, pjefebly from aboat t(tag to about 30mg&g, of a. eompmmd of 
1) and (la) or a p 

The active ingredient may be administered fern 1 to 6 times a day, s 





ft are in the form of a solution, suspension 
las a dry powder or iu the form of an aerosol using a 



a is is ask dosage form, fore 
capsule ot ; red ; e anna % to an A: - in L do c 

Ibecompoi 

By topical administration is meant nomsystemtc admimstradon and includes the application 
s, to the buccal cm >' a. , » a dram the 
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ear, eye and nose, and where the compound does not signlficandy enter the blood stream. 

Amstable dose of a IMF production khihi s -ormula (1) is 

i ig to about 100 m fbase for topical adminismu l e r v 
about ,01 mg to about 30 mg ? for example ,003 mg to 1 0 mg administered two or three 
tan«s daily. 

While It is possible for a» active ingredient to be administered alone as the raw 
chemical, it is preferable to present it as a pharmaceutical formulation. The active Ingredient 
may comprise, for topical adodnistratioru from 0.001% to 10% w/w, e.g. from 1 % to 2% 
by weight of the formulation although it may comprise as much as 10% * 
not m excess of 5% w/w and more preferably from Qd% to .1 % w/w of the f 

*Ehe topical fommiadons of the pmsen 
together with one or more acceptaMe camer(s) th«s 

, The earner^) must be 'acceptable' m the sense of being compatible w4 the 

Es dftl ' • 
Fomaulations suitable for topical a 
as suitable for penetration through the skk to the site of is 

eye, ear or nose. 

It wIS be recognised by one of skill in the art that the optimal quantity and 
spacing of indiv idual dosages of a compound of Formula (!) or a pharmawuncahy 
acceptable salt thereof will be determined by the nature and extent of the condition being 
treated, the form, route and site of adminisuation t and dig particular patient being treated 
and that such optimums can be. determined by conventional techniques. It will also be 
appreciated by one of skill in the art that the optimal course of treatment, ie,, die number of 
doses of a compound of Formula (1) or a pharmaoetmcally acceptable salt thereof given per 
day for a defmed number of days, can be ascertained by tl 
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He inhibitory effect, of compounds of Formula (!) on in vitro TNF production 
& by the protocol as described In Badger exaL, EPO 
« 0 41 1 754 A2, February 6, 1991, and in Banna, WO 90/15534, 
December 27, 1990- The compounds of Examples 4, 7> 8. 15 to 18, 22 and 24 ail 
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Two models oi endotoxin s \\L h* c been es!i*ed to determine in vivo TNI aen\u> 
for the compounds of Formula (1). The. protocol used in these models is described m 
5 Badger EPQ 1 . * * * m n d ~* I ~ * *~ - n ^ ^ ^ 1001 < ^ 5<: 5r Ha " - 
WO 90/15534 December 27, 1990. Its these bo *e lethal effects d 

endotoxin shock is provided by the compound N4>(3-<lycIopemyioxy~4- 
methoxypl c <. <umide. Thk showed a reduction is serosa TNF levels in the 

LPS/GAt mouse model of endotoxie shock and \ hMon 
I 0 §SGS§/1JPS seated mice model . The compound also demonstrassd an 86% survival rats of 
the animals with andotoxie shock k the P «$-PS model after treatment with 
Cyeior^tyloxy*4-mefe 100 % lethality of the animals 

in a control group, : 

It has also f>een detemtineti, using one or bom of fee its v|vg essays described 
I 5 herein, that N'2-(3 s 4^mieteypheuefeyr)05tamide also inhibited k vivo TNF levels as 
well as protected theammais from endotoxin Induced shook 

The data shown herein demonstrate feat fee compounds of fee present invention 
inhibit TNF production in a mammal Therefore, fee compounds of Formula (1) are useful 
In inhibiting the production of rumor necrosis factor {TNF} by monocytes or macrophages 
20 In a human. 



The phosphodiesterase inhibitory activity and selectivity of the compounds of 
Formula (1 a) can be determined using a battery of five distinct FDE isozymes. The tissues 

2 5 used as sources of the different isozymes are as follows: 1) FDE la, canine tracheal; 2) 

FDE B>, porcine aorta; 3} PDE Ic, guinea-pig heart; 4} PDF III, guinea-pig heart; and 5) 
PDE IV, human monocyte. FDEs la, lb, fc and M are partially punned using standard 
chromatographic techniques CForphy and Cleslinskf. Mob Pharmacol, 37; 206-214, 1990), 
DEXV'ispurl d to Idnetie homogeneity by fee sc 1 >r > exchange 

3 0 followed by heparin - dephamse chromatography (White suL FASBB I A: A 1.987 1990). 



3 5 (la) range from 0,05 p.M to 40 aM. 

1JTIUTY MODEL E 
The ability of selected FDE IV inhibitors to increase c AMP accumulation in intact 
tissues is assessed using U-937 cells, a human monocyte cell ike that has bee;; shown to 




and Cieslinskb 



Phosphodiesterase activity is assayed as described in fee protocol ofTorphy 
.l yy T phanraooL 37: 206-214, 1990. ICsrr- lor compounds of Formula 
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contain a large amount of PDE .TV. To assess fee activity of PDE IV Inhibition in intact 
cells, non s re v III s cdisAeacdon tube; wen? fee > 

wife various concentrations (G.GMOO pM) of PDE inhibitors tor one mimne and IjiM 
prostaglandin B2 for - r mioses Fivem action 

5 cells w«rc lysed by the addition of 17.5% perchloric acid, the pH was neutralized by the 
addition of 1 M potassium carbonate and cAMP content was assessed by RXA . A general 
protocol for this assay h described m Brooker et at t Radldmmunassay of cyclic AMP 
md cyclic GMR, Adv. Cyclic Nucleotide Res., 10;I-33, 1979. BC^s for compounds 
of Formula (la) range .from 0,5 uM to >10 pM. 
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The following examples are illustrative and am nor limiting of fee 
compounds of this invention. 

EXAMPLE! 



&H3a ft m>ff%y^^ A mixture of 3-hydroxy-4-methoxy» 

ben^dehyde (40 & 0,26 mol), potassium carbonate (40 g, 0.29 mo!) and bromocydo- 
2 0 pent&ue (32 mL* 031 ml) in dimerhylformatntde (0,25 L) was heated under an argon 
atmosphere at 100 8 C After 4 h, additional brormxydopemane 03 raL, 0.08 mol) was 
added and heating was continued for 4 h. The mixture was allowed to cool and was 
filtered, Iks filtrate was concentrated, uadcr mdaced pressure and the residue was 
partitioned between ether and aqueous sodium bicarbonate. The organic extract was washed 

2 5 with aqueous sodium carbonate and dried (potassium carbonate). The solvent was removed 

Is M and the residue was purified by flash chromatography, during with 2:1 
hexanesfether to provide the product (52 g, 89%) as a pale yellow oil. 
AMyils CaIc, forC 13 H 16 03: C 70J9, H 7,32; found : C 70,71, H 7,33. 

3 0 To a solution of 3-cyclopcrwyloxy-4- 

methoxyten^idehyde (6.04 g, 27.2 tnmol) in glacial acetic add (36 mh) under an'argon 
atmosphere was added nmrntethane (7.35 mU 136.0 mmol) and ammonium acetate (3,15 
g, 40,8 mmol). The resulting mtoe was heated at Minx for 3 h, then allowed to cool to 
room temperaaas. The mmm was poumd into water and extracted twice with methylene 
3 5 crdondr :>e cj-cbinrc - r t v > < , c im 

bicarbonate and water and dried (potassium carbonate). Removal of the solvent & vacuo 
and purification of fee residue by flash chroma togrsphy, el sang with 1; 1 methylene 
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ehlorids/hexanes, prided ««« (5.90 g, 82%) as a bright yellow sold' m.p. 
i33-134°C> 

Analysis Gale, forC H H n NOa ; C 63.87, H 6.5 h 
N 5.32; fouad : C 64.08, H 6-42, N 5.33. 



BXAMFLE2 



i hydride (10 .83 g, 28.5 mmol} in ether 
* (15.00 & 57.0 xmno t&y&cfomn (85 

1 5 The mixture was fitted through a pad of C 

with water, 10% hydrochloric acid md water. The * 





. Removal of the solvent k 'vacuo provided the- amine (10,80 g» 81%). A portion 
2 0 of the erode amine was purified by flash chromatography, dutlng with 1 : 10:90 



i Calc. for C14H21NO2.5/SH2O: C 68,19, 
H 9.09, N 5.68; found C 68.39, H 9.16, N 5,85. 



2 5 



EXAMPLE 3 



lb as 



30 



ofa^^o^n^foxv^nsethoxjpheayljethytosne (884 mg, 
(0.53 mU 41 tmm to tnethyleae chloride (4 tnL) at 0*C 
was addc^ dropwise methyl oxalyl chloride (038 raL, 4,1 



odium chloride and dried (sodium sulfate 5. The solvent was removed m 
tie was .ponged by flash chromatography, elating with 4:6 ethyl 
$ to provide the ox&mate (605 mg, 50%): nip. 73«74°C. 
; Calc. for C17H23NO5 : C 63.54, H 7.21, 
N 4.36; found C 63.17, H 7J4, N 4.43. 
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EXAMPLE 4 

To a solution ox methyl N~[2-{3-cydopentyloxy-4-metlK>xy}- 
5 pheavlethyljoxamare (54 1 m I J mmoi} in methanol (7 ml. i under an argon atmosphere 
was added lithium hydroxide morjohydrau; (212 mg, 5,0 mraol). After sdrrmg at room 
temperature for i h, the mixture was concentrated under reduced pressure, llie residue was 
partitioned between 10% hydrochloric acid and methylene chloride and die organic extract 
was dried (magnesium sulfate). The solveat was removed & » to provide the acid (482 
10 mg,<>3%): rsup. 123-124H1 

CaIcforCi 6 H2iN0 5 : C6X53 S H6J9, 
N 456; found : C 62.27, H 6.78, H 4,52, 



15 




2 0 



25 



30 



35 



mol) was; treated with hot 35% 
»15°G Ice(80gntms<g 

■0.10 moles (mol hereinafter) in water (70 mL) was added dropwise over I hoar (h 

* * 0°C After sdrring an additional 15 minutes 
s (YM g, 0.024 mol) was added and the mixture was poured into a 
j of copper (H) sulfate pemahydme (310 g, L240 mol) in water (2,4 Liters (L 
hereinafter)), wife stirring. To d=e rcauidng mixture was added copper (I) oxide (10.4 g, 
0,073 mol) and fee mixture was stirred vigorously for 30 rain. The reaction mixture was 
extracted with methylene chloride and dried (magnesium sulfate). The solvent was removed 
in and fee residue was redmolved in methylene chloride, * ashed > It} v, ater and 
dried 0 
79%) v 





• TDasomdonof3^yd0 P emyioxy4~ 
e (3,00 g, 15,4 mmol) in carbon te^ae&loride (200 mL) under an argon 

3 N-bKraecmimide (3.63 g, 204 mmol) and benzoyl peroxide 
- After stirring for 2 h under a I89Wtungs 



worn/mm mymmmm 
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by flash chromatography, elating with 1% ether/ hexanes to provide me bromide (3.22 g. 
76%), 

LC - , < o ^ io> p epaj ?d 

5 fcora sodltim (215 ouiignuns (mg herainaffcsr), 9.15 mmol) in absolute ethaaol (15 mL) 
anderan axfoa amsosphere, was added a solution of &bromo<-3-cyciopesmaoxy-4- 
fiuorotomene (2,32 g, 9,13 mmol) i» ethaaoi (5 nsL% 2»Mt^ropane (0.86 mL, 9.52 
mmol) was added, followed by additional etha.no! (5 mL), The resulting mixture was stirred 
at mom tempetatote for 6 h and filtered The State was concentrated under mfeeed 
1 0 &vsms and the residue was triturated with e&er and Fil tered. The solvent was removed 
under reduced passta© and the residue was pnrified by flash chromatography, ekdng with 
2,5% ether/ hexanes to provide the beozakfehytfs (937 mg, 4M% 

- ■, .:> ••: •;• = •• .^ii!g->'N isr osstvreK ' Trx title compound was prepared using a 

1 5 so! atiou of a-cycloper^'loxy-l-fMombetizaldehyde (857 mg, 4,1 ramoi) in an analogous 

method of Example Kb) described above, yielding the nitrostyrene (552 mg, 53%): m,p. 90 
-91.5*C. ••• 

2 Q using the 'analogous method of Example 2 and a solution of 3-cyo!opent>fey-4-tluoro~&- 

nlMyrene (490 m& 1.95 mmol) to provide the amine (287 mg, 66%). 

ff)_N.,,g„( ?-C:'c>ort^t> b\> 4 li o» , a^XC 1< N ^ f 

acid (100 mg, U mmol) in dimsthoxyethane (3.5 mL) was added N-methyimorphoiine 
25 (0.15 mL, 13 mmo!) followed by ethyl chloroibrmate (0.1.3 mL, 1.3 mmol). The resulting 
mixture was stirred under an argon atmosphere at joom temperature for 3 h at which time a 
solution of 2K3'CydopeHtyloxy-4-fiuorophenykfhyi}ari:ins (231 mg, LI mmol) in 
dlmethoxyethane (2,5 mL) was added. After stirring at room temperature overnight, the 
mixture was concentrated under reduced pressure. Use residue was dissolved in 3% 

3 0 methanol/ methylene chloride (1 85 mL) and washed successively with aqueous sodium 

carbon t r> arid and wate and dried (potassium carbonate) rhe 

solvent was removed in vacuo and the solid residue was recrystalhzed from methylene 
chloride to provide the product (125 mg, 38%): m.p, 183 - 184.5«€. 
A^oysyc Otic, for C;;:Ho^O;d/N H;0 : C 60.75, II 6.54, N 9 45, F 6 41; found C 
3 5 60.68, H 6 33, S 947, F 6.31 



EXAMPLE 6 
N^£B>ElO££i0^^ 
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g, 100 mtaal) m the analogous method of Example 1(a) above orovided tl« title cmpou^ 
(19.45 g, 92%). 

5 

Using a solution of 4-ehfcK>3- 
eyclopentyloxytolTO (J 8.00 g, 85.4 mml) in m analogous method to Example 5(c) 
above provided the dtk compound (1495 g f 66%). 



cvctrltw oxs^oere (10 51 g. 36,2^1) in an analogous r 
above provided the benzaidehydc (436 g. 54%). 

d) ^ta^^sto using a soluaon of 4k*Joto-3- 

1 5 cyelopemylox y bensaidehyde (751 33 mmol) in an analogous method to Examnk 1 (b) 

above provided the nkrostyreae (636 tng,7l%); rap. 105- lW 

^ &*H2te&^l£^^ The title w*. 

m analogous method to that of Example 2 above using 4*cKlmy$<$ d 

2 0 tHCKKtyreae to provided the amine (435 mg, 77%). 

0 JtU2^3to^^ The title compound was 

produced » an analogous metnod to that of Example 5, part g, above tssing 2-(4-Mtm~%- 
cyctopentyl-ox> T -,—.- %l)armne to provide the oxsmtda (139 m* >2%v mti j?9 - 

25 tma " " 



1 Calc for CisHisONjOj : C 57,97, H 646, N 9.01, CI 1 L4h found C 5? f« & 
6.15, N 8.92, CI 11.12. 



3 0 



EXAMPLE 7 




3 5 hydmxyben^dehyde (25.0 g, 0.164 raoi) and substituting ethyl 44>ronx>butunoaie (27 5 
r« 0. 192 mmol) for cydopenfyl bmmtde to yield a white solid: nxp 47 - 49«C 
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meihoxyphenoxy)bumjx>£te. (16 g, 60 vatosA) in an analogous method to that of Example 
Kb) above provided me product (15 g, 80%); m.p. 112 ■- H4«C 

5 alZJc . 1 s . ■ ' ' v I 'or< s i wnunor of ethyl 

raethoxy~4-{2~ni£roerheoyl)pbenoxy3buraaoate (7.74 g, 25 mmol) in an analogous method 
to ffiat * ! ~>o\ e providca ass oil (3 J2 • > N 

1 o j unol} m an analogs s 

method to that of Example 5(g) above provided the oxamide (2,1 g, 48%}: m.p. .162 - 
163°C, 

Analysis Caic. for Ci feSfeOyl/4 H ? Q : C 58.05, H 7,15, N 9*03; found: C$1 MM 
6.97, N 8-77,... ... 

15 

EXAMPLES 

aLE-; x 1 - 1 «xy phe«yl)erh vI1ox&i»id&. Using a solution of 

2 0 dimethoxyphenylMhykamie (703 tag, 4.0 mmof) in in an analogous 

method to Example 5(g) aSove provided the oxarmde (210 mg, 21%): m.p, 171 ~ 172.5°C 
Anaivsis Caic, for CnK\$hQ4 : C 5X13, H 639, N XtlO ; found : C 57.15, H 6.42, 
N 11.09. 

EXAMPLE 9 

2 5 NM2-;?.4-D'tnt.thovt ; 

dHMaSdO^^ To a solution o(2p3%- 

amine ( L70 mL, 10.0 mmo!) in methanol (10 mL) at 0°C under m 
argon atmosphere was added sodium tang&atedihydrate (132 mg, 0.4 tomoi), followed hy 
the dropwise addition of 30% aqueous hydrogen peroxide (LI mL, 10,0 mmo!). After 2 h 

3 0 at G°C, me mixture was allowed to warm to room temperature. Stirring was continued for 

ar ado./ o, ' N ' 

dihydrate{I3I n %x aenperosideC i mL i0.0irtraon 

wemaddec emi> was ; vedtowarmto oo j - ire 1 irtedo might 
The reaction was quenched by the addition of aqnw >«s sodium bisulfite and concentrated 
3 5 under reduced pressure, Themsidue was dissolved in mcthy^c ddorice, washed 

nuccc w w , ous sodiusti bs^u t<\ s i.o^v . v >natc* 

The solvent was removed in vacuo to provide an orange oil (1 .75 g, 90%) which was used 
without further purification. 
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^^^^ To a solution of (3*4* 

stahofcjfp^ mg, 16 mmot) and methyl orange (catalytic 

amount; in methanol (3 mL) under an argon atmosphere was added sodiam 
5 cyaaoborohyddde (108 mg, 17 caaaoi). immediately following dux addition, methanolic 
hydrogen cWoiide (10 mL) was added to maUaaia a md&sh-brown color, and the reaction 
mature was sdrmd at room temperature for 1 h. The solvent was removed tra? and 
water was added to the residue. The solution was made basic by the additra of 15% 
i 0 %^^ean<i extracted with me&ylmc chloride The combined orgauk 

a yellow oil (45 J mg, 89%). ^ * 



3 0 



3 5 



IS 



2 0 




(195 mg, 2.2 1 mmo!) in 1,2-dimethoxyetbane (7 1 
added dropwise N~methylniorpkdine (0.27 mL, 2.42 r 
ehbroformate (0.23 mL, 2,42 mmol), After sdrring for 1 h at room temp 
ofM2^4^m^tho m fmyl}^iyn^y^mdnt (417 mg, 2,10 mrnoi) !nU~ 
dimeftoxyethane (5 mL) was added, and die making mixitsre was stirred for 4 k 
Saturated aqueous ammonium eMortde was added, and the mixture was extracted with 
methylene chloride <2x). The combined organic extracts were washed successively with 
10% hydrochloric acid and water and dried (potassium carbonate). Tbe solvent was 
removed -in mem and the residue was purified by flash chromatography, dating with 5% 
methanol/ methylene chloride, and merystalfeed from methanol/ n 
provide the oxamide (98 mg, 17%); m.p. 143 . I44t>C 

• Otic for CniimOsm H 2 0 : C 52.41, H 6.R N felt; - 
C 52.24, H 5.75, N 10.12. 



EXAMPLE 10 

Jssgmidg 



^^^^ 

syp eny])ethyl]oxamicadd(750mg 2.44mLl in&me^for^ Ldt tOml » 
under an ^atm^^ere at -ISae was added fe^motrtoifae (0J1 mL, 2.82 



n of lHam S no}^^-bntyloxycarbonykmmo>-hexane (790 mg, 3.65 mmo!, 
prepared irara the hy<irochioride salt by treatment with s 
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aud methylene chloride exirachon) in 1 ; I dmcxhyUonmirddtf t^hydrohx^ (A mL) was 
added, and die resulting impure was site! at. room mmptmwm for 4 h. The reaetioa 
mixture was parddoned between methylene chloride and dilute aqueous hydrochloric acid. 
The organic extract was washed with saturated aqueous sodium carbons and dried 
5 tas i carbonate he solvent was removed in «e and the iduewa 

Hash chromatography, eluting with ether to provide the oxaroide (560 mg. 45%) as a solid. 
A portion of the product was recryssallfced from methylene chloride/ ether: m.p, 135 ~ 
137«C. 

Analysis Cak. for Or/S^fe : C 64.13, H 8.37, N 83 1 ; found : C 64,09, 
1 fj H 8.26, N 8.22.. 



EXAMPLE 11 

15 

K-^AminohesyiVN JHto&M^^ 

etfcyl}oxan»de (480 mg. 0.95 tamo!) m methylene chloride 0 mL) and triflcoroaeedc acid (5 
mL) was stirred at room temperature for 1 hour. The reaction mixture was concentrated 
2 0 under reduced pressure and the residue was paridoaed between methylene chloride and 
saturated aqueous sodium carbonate. The organic extra* was dried {potassium carbonate) 
and the solvent was removed under reduced pressure. The residue was dissolved hi 
methylene chloride and concentrate Btherand hexanes were- added and the mixture was 
filtered. The filtrate was allowed to stand and the solid which formed was collected by 

2 5 filtration to provide a cream-colored powder (241 mg, 63%): rrap. 105 - 1 10°C 

Analysis Calc. for C22H35H3O4-I/2 H 2 0 : C 63.74, H 8.75, N 10.14 ; found; 

C 63.70, H 8.24. N 9,69. ' • ' 

EXAMPLE B 

solution o"2 * - i > ^ - ' ^ N - : lN °- 75 mmol) 

' methylene chloride. ( lOmL) under an argon atmosphere was added 1~(3- 

3 5 ieth$ k i x> sropj 3-ethyicarbodii nk e wdroc rdorkk(!8 mg 0.9 ?auo!}> 1 bow d 

by 4-riimedmammopyndtm; (23 Img, 1 .39 mmol,; and p-nitrobenzYkurane hydrochloride 
(178 mg, 0.94 mmol). The reaeion mixture was stirred at room temperature overnight, then 
parddoned between methylene chloride and water. The organic extract was dried 
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fate a d the soivem was removed under reduced pressure The residue wa 
purifed by Hash ehromatogmphy, eiudng with 9ti emei^edn-kne ehloude to provide a 
solid (23 mg s which was r«cry*tal!ized fron « v nethvk * h >rid« r - ~^ 
I SOT. 

Analysis: Calc. for C23H27N306: £62,57, H 6,16, N 9.52; found; C 62,72, H 6 * N 




10 



C200 mg, 0,45 mmol) id 4 j 5 imthmoymmhyitofnmn <lg :n 
was added ammonium formate (395 rug, 6,2? mmot) and 10% p 
! 5 carbon (50 mg}. The resulting rmxw* was stirred at mom temperature for 3 h, then diluted 
with methylene chloride and filtered through a pad of Cehte, The solvent was removed 



20 



2 5 



vaeuo to provide a white solid (170 mg, §1%), which was mad v 



solution of N <4-amJnobenayf>.^^ 

1 70 mg, 0 4; naroi) l;1 methvienc chloride t 10 mD under an argor . ^ - , h ta a, , , 
pyridine (0.15 mL, 1.85 mmol) and acedc anhydride (0J5mL, L59 mmo\\ The re.smnn:; 
mixture was stirred at room temperature overnight, then poured in.ro chloroform and waahec 
with oltee aqueous hydrochloric acid and dried (sodium sulfate). The solvent v 

solid (1 16 mg, 62%); m.p. 21? ~ 2HHC. " ^ t0 ^ 

AOfliSESift Caic,forC 2 sH3i.N 3 O 5 .|MH 2 0; C 65.56, H 6.93, N 9,17; found: 
3 0 C 6535, H 6.88, N 9.27. 



EXAMPLE 14 



3 5 



Using a solution of 2-(3-eyx- opentyfexjMk 



mmol) in an analogous method to that of Example 12 above exc* 
aeetamidoamline (142 mg, 0.95 mmoi) and only 1 equivalent of 
(DMAP) provided the tide compound, m.p. 235 . 2360C. 



■ ' 1 mg, 0.75 
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Analysis Caic. for CaHtaWs H20: C 65.59, H 6.65. N 9.56; tad: € 64.79, H 
6.61, K 9,58- 

EXAMPLE 15 

To & suspension ofoxamic acid (176 g, 20 mmo!) in 1,2-dlmetayethane (75 
iijL) under an argon afeaosphere was. added dropwlse H-methylmorphollne- (2.55 mt> 23 
mraoi) followed by etliyl cklomfomtate (2,20 «&, 23 mmol). After stirring for 1 h at room 
temperature, a solution of 2^3^lop«m^lfiKy^m&rho^phenyi)edjyteifte (4.65 g, 20 
1 Q mmol} in 1 >dlm»thoxyefiiaae 00 iriL) was added over 5 min, and foe mxMn$ mixture 
was stirred for 2 h. Saturated aqueous ammonium chloride was added and the solvent was 
removed uader reduced pressure. The solid residue was dissolved in methanol/methylene 
chloride, washed successively with water, 10% hydrochloric acid, aqueous sodium 
bicarbonate and water and dried (potassium carbonate). The solvent was removed mmm 

1 5 and site residue was. purified by flash chromatography, elating with 1% i- 

iaopano.Vmethy.lens chloride toprovide She ©xamide (1.82 g, 30%}: m>p. i75-175.S°C. 

Calc. fot C l0 H22^2°4 ' C 62.73, H 7.24, 
MM.i found ; C. 62.61, H 7.32, N 198. 

20 EXAMSLEM 

ro a solution of N-(2 i o xyphenyl thylloxarrac acid 

(651 nag, 2.12 mmol) in methylene chloride (5 mL) containing 2 drops of 

2 5 v — Mac > \ C under an argon atmosphere was added oxaiyichiori.de (0.39 mL, 

4,45 mmol) and the resulting mixture was stilted for I h. This was added to a solution of 
hydroxyiamine hydrochloride 091 mg, 8.50 mrnc-l) and trierhylarnine (1.75 mL, 1.2.70 
mmol} in 1 : 5 water/teuahydroftrran (10 mL) at Q°C under an argon annosphere. The 
reaction mixture was stirred at (PC for 1 hour then allowed to warm to room temperature and 

3 0 stirred an adduiona! 2 h. The mixture was partitioned between water and methylene chloride 

and the organic extract was dried (potassium carbonate). The solvent was removed m vacuo 
and the residue was purified by flash chromatography, storing with 1:5:94 acetic 
a:kt.nvUumo; tuc::n:crv >me, to provide the hydroxy oxamide (489 mg, 72%): mp 
13643?°C 

3 5 y Cak forC (> H N 2 0 5 C 59,62, H6.S 
N 8.69; found : C 59.60, H 7.18. K 8,63. 
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EXAMPLE 1? 

< a > ^^vete^^ Using a solution of 2-{3- 

CKlopsntyloxy^ta (1,017 g, 43 mmol) in an analogous 

5 method to that of Example 9(a) above provided the oxirac C97S mg, 90%), which was 
used without further purification, 

(b) ^IMhQ^O^a^ Using a solution 
of (3^yciopenty!oxy-4-methoxy)ptoytota^%^ oxime (971 mg, 33 mmoi) in an 
analogous method to that of Example 9(b) above provided she hydraxvamme (144 m g, 

10 15%). 

(c) HdBdKbiCtap^^ Using a 
solution of N-f2<3<^ 

0.6 mmol) in an analogous method to that of Example 9(c) above provided the title 
oxamMe (36 mg, 19%): m.p. 98-99*C 

1 5 AMMl Calc, for Cf 6H22N2.O5 : C 5942, H 488, 

N849; found: C 59.64, H &87, N 8,55, 

EXAMPLE IS 

Usi.ngasoludonofN^2K3-cyelopentyIoxy-a- , 0 v> oxaaac 
add (301 mg, 0,98 mm©!) in an analogous method to Example 10 above rapt using 1,2- 
dimethoxyethane (3 mL) instead of DMF as a solvent, an anhydrous fcydmine (37 mL, 
LIZ toaol) instead of Mamhio) 6-t~butyioxyosrbonyiainino)hexane provided the amino 
oxamide (48 mg, 15%); m.p. 221422*C 

2 5 &Mhsk Calc. for C i6 H23N 3 04 : C 59.8a H 72h N 13,03: fouad : C 59.41, H 731, 

N 12.83, 



EXAMPLE 19 

3 0 

mg j v y;| ' ; urging A 

mixture of 4-(acery!amino s-benzal dehyds (555 mg, 3 40 mmoi) and 2-(3--eyclopentyioxy-4- 
methoxyphenylkThyia-o-asie (801 mg, 3.40 mmo!) ia toluene (10 mL) was refiuxed for 24 h 
with azcorropic removal of water. Use solvent was then removed under reduced pressure. 
3 5 To the residue, which was dissolved In tetrahydrofnran (2 mL), was added ether saturated 
wuh hs« * " , x. 0 } rmo^cd u. eer redneeo 

pressure. To the residue, which was dissolved in methanol (/ mL), was added dropwise a 
solution of sodium eyanobofohydride (213 mg, 3.38 mmoi) in methanol (2 mL). After 
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i 2 5 h, aqueous sodiani bicarbonate was added n the 
«fa mixture, which was then coaeenmated nndertedueed pressure. The residue was 
pardoned between methylene chloride and aqueous sodium bicarbonate and die orpnie 
extract was of the solve > - cation 

5 of fee residue by flash chromatography, eludng with 3% methaneymediytene ehfan.de, 

H~f4~Acetyls , 7 l>N-fM& 2® ■> s_ to 
Using a solution of ]^(4^syte^b^«^>M.|l-{3^k^t^)^-4- 
medtoxyp.hen>d)eth>4]amfoe (L14 g, 258 mmoi} in as analogous method of Example 5(g) 
i 0 above provided the title oxamide yielding (234 mg, 17%): m.p. 1 !M2Cf€. 

Ammi C^. for C^ 5 H3 1 N 3 C^.V8H 2 aCfi5.88,H«.91,N 9.22; found: 

C 65,80, H 6.95, N 9.15. 

EXAMPLE 20 

1 5 NdKl-gy d ^ 

(a) a^rm^r^Q^imk^^r^m^m^ To 3~cydopeotyloxy«4- 
wthoxybeaasddehyds (5,0 g, 22.7 mmoi} was added Maxsm bromide (3.94 g, 45.4 mmoi) 
and aeetomtrils (25 mi.). Opoa dissolution, the reaction tmxtam was cooled to 0°C, 
S O Trimethylsilyichloride (432 mL, 34.0 mmot) was slowly added and the reaction mixture 
was allowed to warm to room temperature and stirred for 15 min. The reacdon mixture was 
again cooled to 0°C and 1433-tetram8thyldisiloxaiie {6.68 mL, 34.0 mmoi) was added 
dropwise. The resulting mixture was allowed to warm to room temperature. After stirring 
for 2 h, the mixture was separated into two layers. The lower layer was removed, diluted 

2 5 with methylene chloride and filtered. The filtrate was concentrated nnder reduced pressure, 

dissolved in methylene chloride and filtered. The solvent was removed i&3MS K provide 
a light tan oil (6.6 g, 100%) which was used without farther purification, 
^> id.-" > 4-mcthoxv phenvDacemnirrJc, To a solution of contvmu-3* 

oyclopejuyloxy-hmethox^oluene (6.6 .g, 23.0 mmd) in dimethylformamide (10 mL) under 

3 0 an argon atmosphere was added a suspension of powdered sodium cyanide (2,5 g, 51.0 

and) In dlmet%%rtnsamde {40 mL). The resddng mixture was smr&d at room 
tempemmre for 24 o, then poured into cold water (250 mL) and extracted three rimes with 
ether/ethyl acetate. The combined organic extracts were washed three times with water and 
dried (sodium sulfate). The solvent was removed in vacuo and the residue was purified by 
3 5 flash ctaomatography, eluttng with 30% ethyl aeetats/hexaaes to provide a pale yellow oil 
(4.45 g, 84%), 

(c) /V^-Cytl >t ivs. - "toon )i 

dilsopmpykmine (0.61 mL, 43 mmoi) in dry tetrahydrofurao (6 mL) under an argon 
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atmosphere at 0°C was added dropwisea-butyi lithium in hexsnes (2.5 M, .1.73 mL 4,33 
rsmo!), After stirring at 0°C for 30 min, this mixture was cooied to -7S 0 C and a solution of 
3 (w>oiorwtv^ - 1 - Mnxyphenyl&eetomtrde (I Og, 4J> raL<i. r crv tettanv^ ,»ran 
(3 mL) was added in a steady stream. After 6 min, this solution was added via canuk to a 
5 solution ofiodometbane (0,64 g, 4.5 mmoi) m tetrahydrofuran (5 wL) under an argon 
s at «7S*C. The mixture was allowed to warm to room « 





s hydrochloric acid The ether layer was v 
hydrochloric acid, once with water, once with dil 
1 0 (sodium sulfate). After solvent evaporadon, the residue was purified by flash 

chromatography, elutmg with X> 1 tamcsfeter to provide a colorless oil (115 g, 47%), 
< d > &&&saflimrigxv^ffi^^ To a soindon of C3-- 

cyctopm^oxy«4-n)etlK)xyphesyl)^pi<^itrae (0.5 & Zdmtml) i >IG5mI was 
added 70% perchloric acid (0.32 g, 22 mmoi) and 10% palladium on activated carbon (92 
1 5 mg). The resuidng mixture was hydrogenated at 50 pst hydrogen for 2 h and filtered 

through a pad of Ceiite. The filtrate was concentrated M vacqo. The reMw was parddoned 
methylene chloride and aqueous sodium carbonate and the methylene chloride layer 
times with water and dried (pofassiuro carbonate). Solvent removal 
provided an oil (0,5 g, 100%). 
20 (e) 3H2dH%^.g ^ To a m^pmumm 

acid (0,27 g, 3 nanoi) in Wimemoxyethane (10 mL) under an argon atmosphere 
(0.36 mL. 33 inmoi) followed by fcoburyi 
(0.43 mL 33 mraoi). After stirring tor 1.5 h at room t 

The 




25 



sulfate). The solvent was removed m y 
chromatography, eludng with 10% e 
3 0 ekdon with S0% ethyl a 

ASSIST Calc. for C17H24N2O4 ; C 63.73, H 7.55, 
>o,;rv C .v.^ H 7.69, N $.65, 



35 



EXAMPLE 21 



- 36 - 



(a) 2 " „ ^- ; -1 



onUrite. To a solution of 



e (L? mu I2trrtao;}in dry tetrahydromran (16 mL) under an argon 
a 0°C was added dropwise n-butyl ll&iuffi in hexartes (2.5 M, 4.9 ml, ! 2.3 
. After stirring at CFC for 30 jnin, this mixture ms cooled to -78°C and 
5 hexamethylphosphorsmide (23 mL, 13.3 sunole) and a solution of 3-(cyclopentyioxy-4- 
xr,ethoxyph.eriy!)aeeroaxtnl« <L0 g s 4 32 am® k dr^ ie^hydrafm^ (3 aiL) were added In 
sequelae. After 30 tain, the greea soMos was allowed to warm so ~20°C and iodometbase 
(33 g, 23.2 ramol) was added dropwrse. The amtm was allowed a 

10 dtionec ■ ■ . dilate aqueous hydrochloric acid. The : 

^once with water ant 
;soil{t2g> which was uss 

. To a solution of (3~ 
e COJ g, 3.5 OT>1) in methanol (50 

(13 mL), The restating mixture waahydrogenateti at 52 psi hydrogen for ! h and filtered 
h a pad of CeEis. the mtmt» was conccnaaasd m *P« w 




20 was dried! < Solvent removal previded an oft (0,9 g ( 9S%). 

compound was produced in an analogous method to Example 20, part (e) above (0,2? g, 
24%); m.p. HXMflWPC 

Analysis Cafe for Ci gH&^G* : C 64.65, H 7.84, N 8.38; found: C 64,60, H 7.91 N 
2 5 8,33. 

EXAMPLE 22 



(1,32 g, 18.7 mmofr The resulting ttixtxm 
for 30 mm, then poured i into water and extracted tour times with ether. The 
twice with water and saturated aqueous sodium 
The solvent was removed in vacuo. The residue was 
uting with a solvent gradient of 15 - 50% ethyl 
0.72 g, 43%) as an orange oil 




4-memy 

pros tded the $ ieldbig { I 5 * 

5 cycIopeniyIoxy.-4--methykhio~6~deosiy 

e 2 above provided me amine (11% SOI 



Tens. Using 8 solution of 3-cycicfpentylox y- 
in &8 analogous method of Example 1 (b) 




%}:ra.p.l2M22*C. 

Using a solution of 3- 
.50 g 5 5.4 mn ; ismefbodof 



Using s sdurion of 2-13- 



b (379 mg, L5 mmol} in fee analogous 
method of Example 5(g) above provided the oxamide yielding (102 tog, 21%): m.n. 174- 

i o m*e 

AaaJxsis Calc. for C^a^S : C 59,60, H &8S, 
N 8.69, S 9.94; found C 59.29, H 6.75, N 8.48, S 9.79. 



15 



EXAMPLE 23 



20 




e (97 mg, 0.5 mmol) in water at 0*C « 
sofN-f2-< 
e (132 mg, 04 mmol) in methanol (4 s 

I (143 mg, 80%); roup. 166-167*0. 
& Calc for C l6 H22H 2 O 4 S-0.21K2O: C 56J6, H 6.60, N 8/19, S 931; found C 
56.17, H 6.53, N 8,12, S 9,20, 
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EXAMPLE 24 




acid ?9mg. (146 mmol) After stin ^ wore was 



(potassium carbonate). The solvent was removed in vacuo and the 
flash chKsnatography, elating with 2% 
.3 5 - 94%) p, 185- ■ 1S6.5 0 * 

asiMs Caie. for M^^OsS-OJSHaO : C 53<g0, H 6.29, N 7.84 8 8,98; 
53.80, H 6.31, N 7.79, S 8.70. 



PCT/US91/e4795 



- 38 - 
EXAMPLE 25 



•a Stv - ~~ To a suspension of sodium 

hydride (132 g of 80% suspension in mineral oil, 44.0 tmnoi) in toluene (60 mL) under an 
* was added a solution of diethyl carbonate (3.47 g, 29,4 mmol) and (3- 
yl}acetor3irik (3.36 §, 14,5 mtrni) in toluene (5 mL). The 

d to coal to nx>m temperas - i 1 




(0,65 

>1 (100 mL) was added 70% perchloric acid (0.14 mL, 2,36 
a on carbon (0, 19 g), The ■ resulting mixture was h 
50 pst hydrogen for 23 h and filtered through a pad of Celite, The f 
% Q concentrated in vacuo. The solid residue was partitioned between methylene chloride w& 
aqueous sodium carbonate and rh^ 
of the solvent is vacoo provided an oil (QM g> 100%), 

Using a solution of ethyl 3-amint>2-(3- cydopentyloxy-4- 
2 5 matlioxyphenyl)propi0nate (QM g, 2.14 mmo!) in the analogous method w Example 5fe* 
above provided the title compound yielding (0.13 g, 16%): m.p, 1S4484,S*C> 
Analysis Calc. for Ci 9 H 2 ^2<>6 ' C 60.30, H 6.93, N 7.40 ; found :■ C 60.70, E 6J9, 
N 7,64. 



EXAMPLE 26 




~39~ 



Using a soluuon of methyl (3-cyclope«t>-ioxy-4-methoxyph«nyi)cy 
(2,5 g, 8.6 mmol ! i a' an - ^ ^ 

tMte ®mpouM as an oil (2.5 $, 100%). 

Using a isobutyl chloroformate { L9 mU 14 J mmoi) and a solution of 

iJOxyphenyD-pmplonaie {15 g, 8,6 mmoi) in 
3 to thai of Example 5(g) above provided the oxamider rrt.p, 182 1- 



i Calc. for Ct8H 2 4N 2 0 6 : C 59,33, H 6.64, N 7S9 : found : C 59.29, H 
10 6.60, N 7.61, 



15 aLMsitoiil^^ 

A.soludon of S^-dlbe^oxyphe^iatmne hydrochloride (5g» 13,5 mmoi) in 
metimere chloride (50 mD was cooled to (PC and treated with tn U5 mi 

29.7 mmol) and methyl oxaivl chloride (L37 mL, 24,9 mmoi). The n 




provided a tan solid (5.2 §, 92%); m. pJ4 *C 
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A suspension of methyl N-f2-{3^dlbenz>4oxyph«riyi)ethyl]oxamate (5,0 g s 1 1 3 
tnmol) in methanol {100 mL) contained in a Hscher-Pomr pressure vessel under argon was 
cooled to -78°C Ammonia (ca. 60 mL) was condensed into the vessel, the vessel was 
sealed and allowed m come to mom temperature. The suspension was allowed to stir at 
itsom temperature under a pressure of apptmimately 60 psi for 17k The mixture was 
3 0 cooled to ~78°C, die vessel was opened and the vigorously stirred suspension was allowed 
to come to room temperature under a stream of argon. After 1 .Sh , the solvent was removed 
in vacuo and the solid was triturated with 20% methylene eldonde/ether to provide a white 
solid (4,5 g, 93%); m. p. 18?*C 



35 sUmdMmmmmh 

To a solution of N-12^(3^dibenzylD X yphenyl)ethyl)oxarnide (4.9 g s 9.89 mmol) in 
methanol (120 ml) and dimethyiformamide (40 mL> was added 10% p 
(1,0 g). The resulting mixture was hydrogenated at 55 psi for 4 band 



? 

wo n/wm 



PCT/US91 /M79S 



pad of eslite. :^e : fi|t^,^.cc8K^frased ia vacuo to provide a light grey solid (2,2 g. 
100%}.m,p.>2IO*C 



5 A saspeasion of N-f>(3,4 \ de 536 sg I * trabi)? & 

anhydrous potassium carbonate (829 mg, Ssrimoi) in dime! j •'• ■ ide (4 mL) contained 
in a stainless -steel 'bomb under aa argon atmosphere was cooled to -TS^C 

1 0 coded io -7S*C, the vessel was opened sad die vigorously stirred suspension was allowed 
lex a stream of agon. After lb, die mtxtme was partidoaed 



! 5 




s, followed tytnmxk* of ite-imtem solid « 
J (120 mg, 25%): m. p. 153455**! 
Analysis Calc. for C12H12F4N204.l/i0H2O: C 4421, H 3J7, N 8.59 ; found: C 
44.54, H 3.57; NS.64 
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EXAMPLE 28 
MdKM * s ; ,2^mi££ 



A suspension of N [(3 ! 25 mmo > 

anhydrous potassium carbonate (363 mg, 2.6'tamol) aad iodoetbants (.22 mL, 2-75 mmol) 
In droethyifommmide (3 mL) under an argon atmosphere was heated at ?0°C After 4b, 

2 5 additional iodoethane (04 mL) was added and the mixture was heated for m addltioua! 

hour. The mixture was cooled to room temperature and petitioned between methylene 
chloride and acidic water. The organic exsaet w dried (magnesium sulfate) and ... 

followed by tmurano 1 of me resultant solid with ether, provided a tan sohi . 

3 0 m. p. 168-169*0. 

Analysis Calc, for C14H2GN204: C 59.99, H 7,19, N 9,99 ; found : C 59.88, R 7-19, N 
9.94, 



3 5 



EXAMM29 



-41 - 



a > Jd2gaaa&& ^^ A mMon of methyl 2- 

cya.no-2-{3~cyc1opsray!o>;y~4~methoxypheRy1)sceta^ (2.1 g, 7,26 mmoi), produced by 
the roethod of Example 26(a), in cstmtei amtfo&tm hydroxide {SO mL) was stirred 
at sootn «af<ma« for four days 4; sate foi - rsthalf 

5 hour. The »?up was cooled to D^C, acidified to pH 2-3 with 1 0% aqueous 
hydrochloric acid, extracted three times wis!* methylene dtlorkteteethsnd and dried 
(magnesium sutfete). The solvent was temoved in vacuo to provide an off-white solid 
£L7S g 5 88%): m.m ISO-lo^C 



1 0 b) 



5eatyioxy4-methox>'phe^yl}a i 



aide (504 mg, 1,85 



mmel) in methanol (25 mL) was added 70% perchlork add (179 yL, 13 mmoi) and 10% 
palladium on carbon (30 mg). The .resulting mixture was hydrogeaated at 50 psi for 2 h 
and Sitered through a pad of eebte. The filtrate was concentrated h? vsefco. Ttte solid 

1 5 residue was partitioned between methylene chloride and aqueous sodium carbonate and 

the organic layer was dried (sodium sulfate), .The solvent was removed in vmm>m& the 
residue was dissolved hi methylene chloride (25 mL) and \ 
hatyldiearbonate (0.5 mL, Z18 mmol). After 20 % the s 
residue was purified by flash chromatography, elating with 1:1 * 

2 0 provide a pale yellow solid (33 1 mg, 47.4%). 

c) ii^«S^^ A 
solution of Ht-butosycarix^ylammo}-2-<3^yeIopenry!oxy-4-- 
methoxyphenyOpmpioamlde (283 mg, 0.75 mmot) in dry tetmhydrofuran (5 mL) was 

2 5 treated with pyridine (135 jiU L66 mrao!) and with trifiuoroacedc anhydride (120 pL, 

0.83 mtnof) dropwise. The reaction was starred at mom temperature for 1.5 h. then 
quenched with ice and partitioned between methylene chloride and water. The organic 
extract was dried (magnesium sulfate) and concentrated Purification by flash 

3 0 <262mg,97%). 



d) 

ontoxyearbony 



ioKKB -c yciopentyloxy-4-3 



osyp;- 



(256 mg, 



0 7 1 sm > ) b me hylene ehlonde (5 mL) cooled to (PC was are i h tlx 
3 5 addition of triflnoroacehc acid (1.0 mL) and stirred under argon for 2 h at (PC and 2 b ai 
room temperature. The reaction was n 



- 42 - 

water. The organic extract was jfcied (potassium carbonate) and evaporated to provide a 
yellow oil (178 rag, 97%), 



e) ------ -~ ----- x A solutkm 

5 of 3« it n >\ i (356 rog, 1-37 mrnol) in 

methylene chloride (8 mL) was cooled i»« and treated with trkmyiamtite ((12 rciU 
LSI mrnol) and methyl oxsdyi chloride 0.14 mL, LSI mmol). The reaction was stirred 
under a». argon atmosphere for 0.5 h, thee partitioned between water asd methylene 
chloride. The extract was dried (sodium sulfate) and evaporated, Purification by flash 
1 0 chromatography, elating with 3:7 ethyl aeetate/hOTes, provided a whlto foam (332 mg, 
70%). 

D jj^a^anp^ # 32 mg, 0.96 

mrnol) in methanol (3 mL) was treated with ihhium hydroxide monohydrate (126 tng, 

1 5 2.88 mrnol) and stirred for 5 min. The solvent was removed in vacm* the resin acidified 

with 10% aqueous hydrochloric acid arid partitioned between methylene chloride and 
water and extracted. The organic extract was dried (magtwsiom sulfate) and evaporated. 
The residue was dissolved in ethylene gylcoi dimethyl ether (5 mL) and seated with N- 
memyimorphoHne (127 mL, LIS mmoi) and isobut>deh!oroformate (143 mL, LI mrnol). 

2 0 After 10 min, the reaction was cooled to 0°C and a soMon of ammonia-saturated 

ethylene glycol dimethyl ether (5-10 mL) was added. The reaction was allowed to stir for 
0.5 h at 0°C and for 2 b at. room temperature. The mixmre was partitioned between 
methylene chloride/raethanol and water and washed with 10% aqueous hydrochloric acid 
and water. The organic extract was dried (magnesium sulfate) and evaporated to a white 
2 3 solid. Purification by flash chromatography, elating with I :1 ethyl acetate/hexanes, 
provided a whi te solid which was triturated with ether, filtered and dried (106.2 mg, 
33%): m. p. 176-177°C 

Analysis Caie. for C19H21N3O4 : C 60.96, B 6.44, N 12.54 ; found : C 61.35, H 
6JLN 1LS6. 
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EXAMPLE 30 
srvloxy-j" ^ 



ItCYCjiJgSlj 



* '> x — — 5! ~~ ^ " ^ solution of 3- 



- > - , w t . >; r 

n L v. as Treated witit n«ro«hur* < " t 5? r- 0 and ammonium acetate (1 ,65 g, 
2L4 mmoi) and heated at reflex under an argon atmosphere for 6 it. The solvent was 
removed in vacuo and the residue was partitioned between methylene chloride and 5% 
i organic k I «d P on «* 



WO 92/80968 



^43- 



PCT/ U89 1/04795 



Purification by flash chromatography, during wife 7:3 chtorofonryliexanes, 
oil which is erystallkd from hexanes (1.05 g t 253%). 



(1,0 £, 3.61 mmoi) from part (a) above in ^ o that of 

2 above, provided tide compound yielding (692 mg, 77%). 



10 



«5#^^yQme&yiamine (690 mg, 2.77 mmoi) In 
>gous aaethod to that of Exmpls 5(g) provided the 
<333mg,38%); m.p.l9M980C. 
Olio, for CnH24N204»l/2HaO ; C 6139, H 7.65, N S.SO; found ; C , H , N . 



15 



EX AMPLE 31 



2 0 



25 



lU^BSS:^^ A solution of 

djlsopropyl amine (525 pL, 6,3 mmoi) in tesrahydrotei (15 mL) at 0°C was treated with 
the slow addidon of o-buiyUithiam (2,5 M, 1,4 mL) in hexanes and stirred under an argon 
atmosphere for 0,5 h< lite reaedon mktum wag cooled to *7B°C and solid 2~cyano»2»(3« 
eydopenr>doxy^-methoxyphenyl)acemmlde (849 rag, 3.1 1 mmoi) was added After 
stirring for 0.5h } methyl iodide <4.0 mL, 62 mmol) was added, and the reaction was sdned 
with warming to room tempemtare. After L5 h, the reaction mixture was partitioned 
between ether and water and was washed with 1.0 M hydrochloric acid, water and the 
organic extracts dried (sodium sulfate). The concentrated etude product was purified by 
Hash chromatography, elating with 3:7 ethyl acetate&exanes, to provide a white solid (466 
mg, 52%), 



30 rr^vlgrr^Sgtmik T & asoludonof2-cyaru-2-e<-cyolopenryloxy-4- 

methox^henyhpropioamide (464 mg, 1 .61 mmoi) m methanol (25 mL.) was added 70% 
Pyloric acid (175 pJU 1.9 mmoi) and 10% palladium on caifcon (40 mg > The 
mixture was hyrfrogenated at 50 psi for 2 h and filtered through a pad ofceHte, The 

3 5 and aqueous sodium carborate a- < t * » er was dried fsodiurr The 
solvent was removed i>; vac^;. and die residua dissolved in methylene ehloride (5 mL 
«« ^ wit di-t-bmyk x^fa.)d.I,17nm * ^ntwas 



wo nmm rct/vmtmim 
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evaposated and the residue was. purified by flash chromatography, riming with 4:6 ethyl 



5 rnethth' A solution t£&i4®mys%i ' iao Hyloxy-4» 

methaxyphe«yl>2»meffiyiptopioamade (487 m%, 1.24 mmol} iii dry tetm%^o£ urao {7 mL) 
at 0°C was trcateo vuth w . «L, 2 ~4 mmol; ard with nitluoxoaeen.e anhydride 
(195 pL, 136 mmo > d? >p* se. .The teach dan or s h under 

an argots atmosphere-, thea quenched with lee- and parddoned between, methylene chloride 

1 0 and water. The organic extract was dried (magnesium sulfate < a resldos 

which was purified by flash ehromatogmphy, ekdng with 25:75 ethyl aeetate/hexartes, to 
provide a white solid (402 mg, 

&£Am3iK>-^ A solution of 3-(t~ 

1 5 bataxycutoR^^ 

mg, 1.07 mmoi) in methylene chloride (5 mL.) cooled to (PC was treated with the dropwise 
addition of oifiuoroacetie add (1.35 mL) and stirred under argon for 1.5 h at (PC and 2,5 h 
at room temperature. The reaction was neutralised with sol i 

with methylene chloride and washed with water. The organic extract was dried (potassium 

2 0 carbonate) and evaporated- i» provide the prodoct (289 mg, 100%). 

eiMethyj,#,-l2^ A 
solution of 3-armno- 2^ 3<velopeotYioxy-4"mtmwKyyhen> !)• 2- meihylprjpjonimks (288 mg, 
IM mmol) in methylene chloride (5 mL) was cooled to (PC and treated with methylamine 

2 5 (0.13 mL, 1.16 mmol) and methyl oxalyl chloride (0.1 .1 mL, 1.2 mmoi). The reaction was 

stirred under an argon atmosphere for 0.5 h, then partmdnsd between water and methylene 
chloride. The extract was dried (sodium sulfate) and evaporated Pudfieauon by (lash 
enromatograpmy. 
83%). 

30 • -, 

1 K~\2 Cyano - 1 1 ^ -' * i >' * -vln .o 

of Methyl \ {2 cy; l-v yi-2~0< open oxy-4 icthoxyphem ethyl]oxamate ; 12 
mg, 0.8? mmol) in methanol (? mL) was treated with lithium hydroxide monohydrate (110 
mg 5 2.6 mmoi) and stirred for 0.5 k The pH was adjusted to pH 2 with 10% aqueous: 

3 5 hydrochloric acid and the solvent-was removed in vacua. The resin was partitioned between 

methylene chloride and water, extracted and the organic extract was dried (magnesium 
sulfate) and evaporated. The residue was dissolved in ethylene glycol dimethyl ether (5 mL) 
« a re nod v>ur Vmethyim * o. v» 1.5 rrL. mrr~P and o 1^ 



won/mm Fcrmimm 
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mk 1.0 mraoi). After 10 tmn, the reaction was cooled to 0OC audio the reaction an 
ammonia saturated ethylene glycol dimethyl ether solution (5-10 nit) was added The 
reaction was allowed to stir for 0.5 h at 0°C and for 2 h at ram temperate and partitioned 
between methylene chloridc/methancl and water aati washed wife 10% aqueous 
5 hydrochi<sic add and water. The orgastic extract was dried (siagaesmm sulfate} and 
evaporated to provided a white solid which was triturated with ether, filtered gad dried (84 
nig, 28%}: tn.p. 17M?2<C. 

imkm. Cak. ibr CigH 2 3N 3 Q4 : C 62.19, H 6.74, N 12.09 ; found : C 61,99, H 6.60, 
N 11.81. 

10 

SAMPLE 32 

Iking a solution of N.f2~(3-^c!opsntyloxy-4-n-sethoxy| 
(284 mg, 0.92 mmol}, EOAC (220 rag, 1.16 mmd)Mddimet%larmn opyridine (140, 
1 5 1,25 mmol} and 4-amkomemyi pyridine in m analogous method to that of Example 12 
above provided the tide compound yielding (126 rag, 34%}: m,p. 129-131<>C 
Analysis Cale. for Ci 7 H24N204^C 63.73, H?.5S,N 8.74- found : C 63,36. H 
73, N 8.65. 

2(1 EXAMPLE 33 

Usmg a sokttor of N v {2-(3-cyclopentyloxy^methoxyp , . vc acid 

(106 ms, t ' - j - „ ! uitneihyl ether (6 ml.) was treated \% nh \ ncihs : 

morphollne (130 Ml* 12 mmol) md koburyl oiilorotoate (147 fit, 1 . 15 mmol) in an 

2 5 aisaglous method to that of Example 10 above with ( ?~Aminomcthyl)-pyridme provided 

the product (42 mg, 11%); m.p, I48-I480C 

Aashsis Cak. for C22H27N3O4 : C 66.48, H 6.8S S N 10.57 ; found : C 66,11. H 
6J4, N 10.40. 

EXA3«B34 

3 0 IH2 ^* £ ^ 

The title compound wa&pmduced in an analogous manner to that of 
ExarnpIelOand 33 above except using 4. Antinopyridine viekled (45 mv f 12%)' m p 
182»C. 

AimbsiS Cak. for C21H23N3G4 : C 65.78, H 6.57, N 10.96 ; found : C 61 47 H 
3 5 6.53, N 10.93. 



EXAMPLE 35 

2iiL_Xi — m^kmdz. >dmmm 



-46- 

The title compound was.prodnced inan analogous manner to that of Example 10 
and 33 above except using S-Amlnopyndme yielded (226 mg, 59%): m«p. 167°C, 
Analysis Caie for C21H25N3O4 : C 65,78, H 6.57, N 10.96 ; found: C 65,83, H 
6.46, N 10,91. 
5 EXAMPLE 36 

^ .... - ■ v n ^ 

The. title compound was produc £ x srsple 10 

and 33 above except using <2~AminomethyI)pyridme yielded (241 mg, 63%}: m.p, 141- 

1 0 Allto Calc, for C22H27K304 : C 6648, H 6.83, N 10,57 ; found : C 66,46, H 
6,86, N 10.57, 

EXAMPLE 37 

1 5 a) N4^8uK>xycarho?m^ A soiuticm 

of0^ydo^iyloxy-4-methoxyphenyl)eftylan8R« (2,5 g, 10.62 mmoi} in methylene 
chloride (25 isL) was treated with outyioxyeart30uylanhydri.de (2.5 i»L» 1 1 ,0 mmoi} and 
stared under an argon atmosphere for2h. Hie solvent was removed in mem and the 
res«tae was purified by Sash- cinematography. Hie product was doted with 1:1 

2 0 efer/hexanes as a colorless oil (3,04 %, 85 %), 

b) N-rMethvP1^-hotoxycarhonvn--3-i 3 cyolop^ryloxv4r.rmbgmk£i: . . : 
A solution of N-I(t-butoxycs^ 

(12 g, 3.6 mmoi) in dimethyiformansde (10 mL) was treated with sodium hydride (120 

2 5 mg, 4,0 mmoi ol an 80 s dispersion) and stared at room temperature under an argon 

atmophcre for 2 h. Methyl iodide (300 #L 4.8 mmoi) was added, and fining continued 
for another 3 h. The solvent wasremov«d in and the residue was partitioned 
between methylene chloride and addle water. The organic layer was dried (potassium 
carbonate) and evaporated, Purification by Rash chromatography, dntlng with 3:1 

3 0 feexanes/ether, provided the product (680 tag, 54%), 

cjJHlrMf^y^-C^c^ Using a solution of 

N-fmcthyl - 1 -(t-buioxycarbonyl}-3- ( 3<7ck>p^nryloxy-4-meLhoxyphcny!)ethy!lamine (650 
mg ■> v ^ o' Iwrrio , . a.xv.. o<ow-ea:^ rJe 

3 5 compound an oil (440 mg, 95 1 



diiHMH^ata Usjng a solution 

of N [ ' iWlivn'vt, *-\v^ , r 'tt (30u mg, 1.2 mmoi} 



WO FOVUS91/M705 
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in an analogous method or Exampel 5{g) above provided the title compound yielding (230 

Analysis Cak. for C) 7H2 4N2O 4* ) aiR'aO r C 61.99, H 7.65, N 8.50; found : C 
62.16, H 7.S3, N MS. 
5 EXAMPLE 38 

&I!H2~fa r ^ Using a 

solution of M42H>eyelopent) 

1 0 namol) is ethylene glycol diniethylether w m analogous method ot I 

tfee tide compound as an oil (220 mg, 68%). 

solution of N< f>(3»eyciopeno 

15 (220 mg, 0,66 rnmoY) 1 < rTd was meat < 1. hydride 

(S3 mg, 0.99 mtnol of an 80% dispersion), I5~erawa«5 ether (195 pL, (199 mmol) and 
stirred at 50°C under an argon atnaophens for 1 h. In a separate flask, methn < » - 
pL, 53 mmol) was added to temibydrofuran (20 ml.T and the anion solution was added 
to it Stirring continued lot another 18 h under an argon atmosphere. The solvent was 

20 warned in vacm and die residue was partitioned between ethyl acetate and water and 
washed with water 5 times. The- organic layer was dried (potassium carbonate) and 
evaporated. Purification by flash chromatography, elunng with 97:3 
ehfero.fomx%tethanoi, provided an oil. 

Analysis Calc. for C]9H28N'204» : C 65,49, H 8.10, N 8,04; found; C 63.47, H 

2 5 7.38, N 7,54 

EXAMPLE 39 

MMi3^53p^ A suspension of 

3 0 sodium boo > " - . N 3 , < 1 . her (16 mL) under 

an argon atmosphere was treated with lithium chloride (121 mg. 2.8 mmol) and was 
stirred for 0,5 h To it was added N ? ~2K3"C>^1.openty3oxy-4~mehtoxyphenyl}ethyi-2- 
medxv ; ^ide (100 mg C I on was stirred a room 

temperature for 2,5 h, The solve * * 5 rem ved n aci one acid to 

3 5 make acidic, and sodium carbonate were added and the mixture was extracted with 

<. > o The product was concentrated and padded by flash chfotnatogntphy. The 
product elqted with 2.5-7% rt \ , rated with ether to 

provide a white solid (9 mg, 9%); m,p. 176, 



i*ct/v$<nmm 



EXAMPLE 40 



a h> ! jn-n or * s \ s n 

0.47 mmo!) m methylene chloride (8 mL) m the anaiogons-rHerhod of Example 3 provided 
g(124mg,78*>: m.p, 164-1 SS^C 



nwdwi estcs r'f 0 ? 0 -r > : ^ tuK:. ^ u: a . hoc io Lxa^pk ' 
above provided the product an off-white powder (I I m> 73%): m.p. t88-190°C 



15 



EXAMPLE 41 



2 0 



25 



3 0 



35 



3l3&&adJI£iba^ A mixture of methyl 

methylsoHSnytmethyl sulfide (2.0 mU tSU mmo!) and powtod sodium hydroxide ( SO 
isg t 2.0 mmol) was stirred at 7Q-75°C under an argon atmosphere for 0>5 h, 3- 
eycIopent>1oxy4"methoxyplieftylben£aMehyde (2.0 g, 9.1 mmo!) was added and the 
a heating tor 15 h. The reaction was diluted with methylene 
i with 0.5 M hydrochloric acid, water and the organic extract was 
ee) and evaporated. Purification by flash cinematography, 
I with 4:6 «myl acetaWaexanes provided a. solid (2,5 g, 85 %). The solid was 
wila etnanol (IS ^ treated with ethand saturated with hydrochloric acid (I nit..} 

* for 2,5 h. The solvent was removed In vacuo and the residue was 
a by flash chromatography. The product doted with 95:5 ethyl a 
v oil (1.58 g, 63%). 



R0fedM2-(3- 

eyclo^nty!oxy.4-methoayp.henyl)aeetate (1,5 g, 5.5 mmoi) in the analogous method of 
Example 4 except heating 1 hour at about 6S-?0°C provided the product as a yellow ml 
(L4 g, 99%). 

™JLj^ ^l-ggthcftj3?jte,,yUN:^.... _ l «. na i vd atam 

oi C-cy oaml^ ~m**ft \ e^ , ,e.ek » 4 5 n~ 'rcanakgou 



method to Example 12 provided the product as a yellow solid (884 mg. 44%}: m.p, 12<?« 



e (3.0 mL, LOU so 



miMmMBlm. To s solution of 




tetral ydrofar n) was adds ! 2-{3-cyclopentyiaxy-4- 
0*N^4-m»ophenyi)acerariu\ie (255 mg, 0.69 mmol) and the mixture was 
r argon atmosptoe for 15 min, To the miction was added 6N 
(5 mL) and the taction was stirred at 12CPC for 1 h m an open 
Ths solution was ecx>Ied tot^C, was baslfied wish solid potassium 
(62 g, 45 nanoO and water was added. The mi« was pardoned between 



10 



dimcthyl&naawkle (5 mL) was treated with cesium carbonate {456 m& 1.4 rarool) and 
cyciopentyl bromide and was sdsred at 55-60°C under an argon atmosphere for 4 h. The 
mixture was filtered and partitioned between methylene chiodde and aqueous sodlnm 
bksrbonate. The orgastic layer was dried (potassium carbonate) and evaporated. 

8 * ^matography.eiudng with 2:8 ethyl acetateteanes, ptwided the 
* (227 mg, 91%), 




Using a 

mlmim of 2-(3^yclopentyoxy-4.methoxyphenyl h N~; 4- n ! o-opheny1)ethyiami«e (2 I 8 mg, 
2 5 0.61 mmol) in the analogous method of Example 13 (a) provided the tide compound as a 
purple oil {151 mg, 76%), 



30 r - o: <n methylene chloride (1 mL) was treated with pyridine (1 drop) aid 

im aeetfe anhydride in methylene chloride (400 pX, 0.43 mmol). The nacdon was 
atmosphere far 1 h. The reaction was partitioned between 



3 5 



evaporated to provide die product (131 mg, 96%), 
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» (194 mg, 033 tomol) in the analog; provided the 



j Caie. for C24H2§H3Q5*7^H20 : € 63.45, H 6 .SO, N 9.25; found : C 
63.06, H £35, N 9.66. 



EXAMPLE 42 



10 pynd ?t mg. 0 63 i mo } . rmthylfoOTads (3.5 tnL) under an 

a^on atmosphere was treated v«thN-^hy&oxy-2<3<cydopeatyioxy-4-med»oxy- 
phenyl)c%!]oxatntde (130 mg, 0.42 «smoi) and was stated for 5 h. Ether (10 vaL) was 
added, the mixture was stirred for an additional 0.5 It and then was filtered through 
tlodsit The filtrate was c 

1. 5 The organic layer was v 

Salification by flash chromatography, elating with 9:1 c 
white solid, which was reciystatlfced from ether (40 mg, 29,1%% 
Analysis Cakt for C16H20N2O5* l/T^O : CSS .35, H 6,43, N 8.31 ; foand : C 
58,89, H 6.12, N 8.07. 

20 

EXAMPLE 43 




25 eye 

cooled to *?8°C 

dropwise over five minutes. The reaction was stared for 1.5 h while warming to ro. 
temperature. Water was added (1.15 ml, 64 mraol) and the solvent was removed m 
vam>. The yellow solid was exposed to high vacuum for 10 



: A solution of2~(3-cyc!opentylo.xy~ 
e (7.08 & 32 mnjol) in methylene chloride (150 tnL) 
e .(16.8 g, 44.7 mmoi) and the mixture was stirred 
3 5 under argon for 45 h. Ether (800 mL) was added and the mixture was stirred for 0,5 h. 
fhe reaction was filter shed we s eth* fhesoh 

removed in vacuo to provide an orange oil. Purification by Hash chromatography, during 
with 97:3 methylene chloride/ethyl acetate, provided an off-white solid (3.0 g, 40%). 




Per/USSH/84795 



->LQ^2^x>r^£^rN> ia a flask urate t i 
was placed finely powdered copper (H) bromide (336 g, 142 mmol), which was 
dissolved in ethyl acetate (20 ml) and heated to t&fmx, A warm solution of l-{3- 
cyclop«nryk*xy-4-metl5Qsyphenyi)4-oxo-2-bTomocdiane (2,0 g, 8.54 mmollia 
chloroform (20 mi) was added with contained refluxing. After 23 h, evolution of 
hydrogen bromide had ceased and the reaction was. allowed to cool to room temperature. 
The racoon was sdmd for an additional 1 3 b and then filtered through a glass fiber filter 
so remove the lavender solid. The filtrate was concentrated and purification of die residue 
by flash chromatography, elating with S:2 hexam^ethcr, provided a yellow solid (L09 
g, 41 %). The solid was testable and was stored under argon at ~30ac 



S A solution of H3~ 
e (1-0 g, 3,19 mmol)m 
e (12 mL) was treated with sodium azide (208 mg, 3. 19 mmol) and 
reaction was heated at 72<*C for 1.75 h. The reaction was cooled, poured f mo water a 
extracted with ethyl aceta 
sulfate), The solvent was removed in 
at »30®C (1.0 g s 100%). 



IdKM^fttefrnietta^ A solution of H3* 

cyclope^tyIoxy^3i^thoxyphenyl)4K>xo«2-a2id<>ethane (840 mg, 3,1 tmnol) is meth: 
(40 mL) under an argon amiosphere was cooled to Q/OQ and treated with neat sodium 
borohydri.de (232 mg, 6.2 mmol). After stirring for 0,25 h, water (0,5 ml,), 15% 
sodium hydroxide (0.5 mL) and then water (I mL) wets added. The mixture was 
filtered, concentrated, partitioned between iOethylene chloride and water, and extracts 
twice. The organic layer was tided (potassium carbonate) md evaporated to provide s 
colorless oil (700 mg, 81.4%). This oil in ether (20 mL) was added to a 
ItMom aluminum hydride (227 mg, 43 mmol) in ether (20 mL) under an 

water (0.2 mLX 35% sodium hydroxide (0.2 mL), and water (0.6 mil The 

s 1 ivC ma 92.8 



of 
with 



M^|hyl.l^l2;i}^fey, : 2 r 



of < 4 n 5 3 wahydtofu (8n was cooled to -7#>C and fitted wit 
trietbyiamine (0.3 mL, 2.15 mmol) and methyl oxaiy! chloride (0.22 mL, L95 mmol). 



Tnereacdon was s 



r 1,5 h. t 



wo nrnmm 



52 



PCi7US91/«4795 



water (pH~2) and methylene chloride. The extract was dried (potassium cardonate) and 
evaporated to a white solid (550 rag^ 13d*%% 

ISTIMBiild^^ A solution of 

5 methyl N-[2-hyc oxy-d ?< r:c (550 mg, 

6 r s is cooled to-78°€ ammonia 

(15 mL). The miction was allowed to warm to room temperature and stirred for 4 h> The 
ammonia was evaporated and chloroform was added (20 mL'}- The mixture was washed 
with water, <i?^-^(08WErf^ ^itKm«te) and evaporated. Punxlcadon by Sash 
! 0 demography, eludng with 9:1 chlorofom^oietbanoh provided a white solid (500 mg, 
100%); rap. 180-18 PC 

Analysis Cak. for Cl6H22N T 205*l/2H 2 0 : C 57,99 ,H 7.00, N 8.45 : found: C 
57.99, H 6.92, N 8.14. 

15 Example 44 

Difluorofflgthoxv-4-hvdr''-'^ . U akdla5..miide A suspension of N-|'2-(3,4- 
2 0 d%'d3x3xyphenyl)ethyl]examide (1.0 g, 45 mmol) and anhydrous potassium carbonate 
(2.5 g, 184 mmoi) in dimethyh-ommiide (1 imL) contained in a glass pressure bomb 
under an argon atmosphere was cooled to -78°C dkarodilluoromethane (ea. 6 mL) was 
condensed into the vessel, the vessel was sealed and allowed to come to room 
temperature, and the mixture was stirred under pressure for 96h. After cooling to -7B°C, 

2 5 the vessel was opened and the vigorously stirred suspension was allowed to come to 

room temperature under a stream of argon. After lh» the mixture was partitioned between 
ethyl acetate and acidic water and the organic extract was dried (mt i : fate) and 

•evaporated Puriflcadon by two successive flash chromatographies, during with 10% 
ethyl acetate/ether, provided: NH24'4-dtfiuorometa 

3 0 as a glassy foam (65 mg, 53%), N42~(3-diflaommefeox;v-4-hydroxypheny!,>ethy!I- 

o\ mv x , - * . ^..go^ . mdK- ! :-r\-3\, dtf.aoroo-. \>uxf^0 
othylloxami.de (4S mg, 3,3%). 

]>2j^d2dM2^^ A mixture of Nd2~ 

3 5 (4-diflnQ»methoxy-3-hydroxypheny l}ethyI]oxamide (39 rng , 0.2 1 5 mmoi), potassium 
carbonate ; S3 mg 0 ' w mmo ami bi m oeye opentane H pL, 0 236 mm >!) h 
> ; • * os namide (3 mL) was heated under an argon atmosphere at l00°Cfor3h. The 
mixture was allowed to cool and was partitioned between ethyl acetate and 5% aqueous 
sodium carbonate. The organic extract was washed with aqueous sodium carbonate and 



wo m/mm 



-53- 



mi carbonate Fhe solvent wa removed u* 2 3 i he residue was 
purified by flash chromatography, elating with 10% ethyl acetate/ether; to provide a white 
solid (50 mg, 67%}; m.p. 1 66-1 69«C 

AMlyiis Cak. for C^C^O* 4/4 H2O: C 55.41, H 5.96, N 8.08; found : C 
5 55.63. H 5,81. N 8.05, 



EXAMPLE 45 



eofN-[2-(3- 



e{70mg,Q.2Sn 

c 44, step(a) above, potassium carbonate (40 mg, 0J26 mmoi) and 

e (30 pL, 0,29 tnmol) in dmjefeylformmnde (2,5 mL) was heated 
e at 20O°C for 7h, The nature was allowed to cool was 
a ethyl acetate and 5% aqueous sodium carbonate aoc 
extract was dried (potassium carbonate). The solvent was removed in v 
" s was purined by flash chromatography, , 



etog with im ethyl acwatefetfaer, » 
white solid (34 mg, 46%); rap. i64«t68*C 

QUc. for C l2 Hi4^Na04:: C 50.00, H 4,9.. N 9J2; found : C 49.87, : H 4S1 




EXAMPLE 46 

S M^^^ a solution of 

d {125 rag, 0.41 mmoi) in 
e (4 mi..} was treated with trfethyiamke (79.3 pL, 0,56 mmoi) and was 
>r 0.75 L The reaction was treated with 
* 0*73 pL, 0.82 mmoi) and was s*ied at room temperature for 18 
h. The reaction was then heated to 70°C for I h. The mixture was dissolved in tthyl 
/Thee 
smsnll 

vacuum tor 1H * so provide a loan* M ;T up n 
■toly s iSi Cantor: « , > \ - C 61h9J-I ? \ \ 3.32; found: C: 62 26 11 
1 7.52, N: 3.27. 



EXAMELEiZ 

illH^kasib las g&^sylt^^ Q >^v 4 methoxypi s 
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I & solution of N 2-(3-cy< p tyk>xy-4 s 5xypheayl)ethyl] oxaml cid 5 5 
rug, 0.41 romo!) in dimethylrormamide (4 niL) was treated with triethylamine ('62,4 pL, 
0,45 snmoi) and sodium iodide (6 mg, 0.04 mmoi) and was -timed under an argon 
5 atmosphere i minute Fhe reaction ited v 

dimethyiacetamlde (79 pJU 0.45 mmoi} and was heated to 100°C for 5.5 h. The mixture 
was diss , ex £ 

were dried (sodium sulfate), evaporated, and exposed to high vacuum for 18 h to provide, 
an oil (80 mg, 50.1%}. 

I 0 Analysis-. Catc. for; C^2*N520e*V3 H20: C: 60.29, H: 7.25, N: 7.03; tad: C 
60,29, H: 7-27, N: 6.96. 



The fallowing exemplified compounds may be prepared by analogous methods 

1 5 using die same techniques as those described j$©v&. 

Example 48 -M~[2<S<^iope^ 
Example 49 - ■ N-£2,243icyaa^ 
Example 50 -N&Asa#U^%$h^ 

20 

The above description fully discloses the invention including preferred 
embodiments thereof. Modifications and improvements of the embodiments specifically 
disclosed herein are within the scope of die Mowing claim Without further elaboration, it 

2 5 is believed that one skilled in the art can, using the preceding description, utilize the present 

invention to its fullest extent. Therefore the Examples herein are to be construed as merely 
illustrative and not a Limitation of the scope of die present invention in any way, The 
embodiments of the invention In which an exclusive property or privilege is claimed are 
defined as follows. 
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Process Claims; 
WHAT IS CLAIMED IS: 

L A process for producing a compound having the structure; 

B 3 % 



FORMULA (!) 



Rl is C 4 -C 6 cyclic atkyl, optionally sorted by «e to three methyl 
groups or one ethyl group; C hl alky! optimally substituted by I or mots halogens, 

-{a^)nCOf>(ai 2 } m ai 3f (CH 2 ) n o(CH 2 } m cH 3t cen^oa cH 2 c 5 H 9t 

-Cr, 

n Is 2 so 4; 
mis 0 to 2: 
pis3to4; 

I k halogen, nitra. .amino, €44 &£kylm&m, Q4 

or formyl amine; 
¥ is O or 3(0)^; 
m*is0to2; 

R 2 is -CH 3 or -C%CH 3 optionally mtaituMd by I or r 
R 3 is Hi OR? wherein R 7 as alky! can be optionally s 
s, Cfi F, alkyl, C^ slkyi substituted by 1 c 
C{0)OR 7s CH 2 NR 7 % CH2OE7, C<0}NR7R 8> or CH 3 NR ? C(0}C(0}NR ? Rg; provided 
that when R 3 Is OH then R 12 is hydrogen or CH3; 

R4 is H, F, CK Q.2 alky! optionally safesdtated by 1 or mote fiuori 
C(0)NR ? %C(O)0E ? ; 

R12 Is hydrogen, F* CN, or -CH3 optionally substituted by I to 3 
fluorines or R 3 and Rj 2 together cars form a K» keto moiety; 

R S is H, OR?, optionally substituted -<CH 2 } m Ar, or optionally substi 

C H a%3; 

A? Is 2-, 3- or 4i»yridyl, pyriroidyl pyrfdazyl 2-imidazoiyI. morpha 

or phenyl; 

Rg is QRg, NR7OR7. NR 7 -NR 7 R g> NR 7 Rg, -0CH2"NR?C(0)RH t 
-OCH 2 aO)NR 9 Rio, -OCH; R7; OCiOC^ alky], OCHiR 7 }-C(0)0C M alkyl; 
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R> is hydrogen, or Ct-3 alkyl; 

Rg is hydrogen, C1.3 alkyl or aiyl; 

R§ is hydrogen, CHsXHiCHj, or CH 2 CH 3 OH; 

Riois hydrogen, CH 3 , CH2CH3, CH 2 CH 3 OH 5 or CH3CONH2; 

Rn is CH3 or phenyl; and 

qisOorl; 

provided that Rj is not €24 &Bcyi when Kg Is OH or OGH3, X Is YR 2 > aad Ra is <M$w 
-CH2CH3, and Y is oxygen; 



which process comprises 

a. Reacting a compound of Formula. (4), wherein R*, R5, X, and R12 are 
described above tor Formula- (1% R3 is- other than -CHa^R?!^ unless protected by a 

~ aad R4 is ot&er than C(0)OM «n \ protected; 



with an activated oxamie ac:d do; i v a n s c of Formula < J) 
Q 



a, 

6 

wherein X 2 is an activating group; and Rg as defined for Formula (1), to yield compounds 
of Formula (1) wherein S3 is other than CH2NR7KS nnless protected; and optionally 
deproteetsed; or 

b. Reacting a" 'compound of Formula (4), as described above wiih 

i) an alky! or aryl oxaiyl halkis of the formula ROC(0)C(0)X| wherein R 
is alkyl or aryl and Xi is a halogen with a base; or 

ii) & mixed aahdyride ofthe'formhla X3 - C(OyC(0}-Rs wherein R§ to 
provide for a compound of Formnla 0), as defined above; or 

ill) a mixed anhdyride of the formula Xy ■ C(05-C(Q)-Ri3 and X? is R- 
C(0) or RO-C(OK and R13 is alkyl or aryl, to yield a compound of Formula <.$,> 
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X ■ Formula 



n the terms are as deSned above for Formula (1), aid R i3 is alky! or aryl, which is 
u at} optionally subsdmted amine, opuonaliy subsdtttfed 
.qydamylsxmne, or ^ optionally substituted hydrazine to yield fee final compounds of 
a (1); and optionally d 



c. Hydmlyziag a compound of Formula (8) as described above, and when is 
X Is m amino or monoatkyiamme faaeriona&y k must be protected, to yield s compos! 
of Formula (8) wherein R J3 is & and reacting it with a haiogenating agent, such as an 
aetde haiide, oxalyl chloride, or phosphorous oxylehmride, to to the activated acid 
which is then reacted wife ammonia, m optionally substitute; ^k. T ^ ;>< vcsai^v 
m optionally substituted hydrazine, to provide the final compounds of 



d. Hydmlyzfcg a compound of Formula (8) as described above, arid when X 
h m amino or monoalkylamine funedonality it must be protected, to yield a compound of 
Formula (8) wherein R l3 is H, and reaedng it with a suitable base, and an 

e or an aylalkylhaloformate and ammonia, an opdonally 
U optionally subsduued hydmxyiamfec, or an opdonally substituted 
hydrazine to provide fee final compounds of Formula (1 ) wherein R§ is an amine or 



Hydroiysing a compound of Formula (8) as described above, to yield a 
d of Formula (8) wherein Rj 3 is f 5, and reacting it ammonia, an optionally 
subsfen&d amine, optionally sabsrituted bydsoxyiamine, or an optionally substituted 
hydrazine and a compound of fee Formula R? 4 N=C^NRj 5 wherein R 14 and R l5 are 
independently selected from aikyk cyeloalisyi, soch as cyeiohexyl ordieyelohexyl; aikyl 
(mono-or ditdkyi amino), such asEDAC; aryl or arylalkyL to provide fee final compounds 
of Formula (1) wherein R 6 h an amine or subsdtuted amine derivative; or 



t Reducing and deprotecdng a compound of Formula (9), wherein R 4 is not 
H; % h X and R< am as described above for Formula (1), provided feat if X is an amino or 
raonoalkyiamine k is protected; and Z is a suitable amino protecting aronp. 



0) 

mid reacting the resulting e impound in am oi roc teps (a) to (e) atxn e; or 

0(0)011, or CCO)NB 2 or C<G)NHR 7 ; R| , X asd R3 are *» described above fe Formula 
(l) s provided that if X is an rao or tr^noalkylaxniue it is protected to provide the 

a (4); or when Zisa carbooyl containing protects 
s of Formnk (9) may be alkylated prior to rsducrion 
with an alkyl-L group, wherein L is a leaving group, in the pspsenee of as 
tecdon to provide the c 
a (4) wherein Rj is aJkyl and R4 is other than hydrogen; and macdng the 
s<a)to<e}a 



h, Acylatlng a compound of Fomv 1 in E4 is not H» C(0)OH, or 

C(0)NH 2 or C(Q)NHR 7 ; and then alkylate the sesaltfog Formula (4) compound with m 
a&yi-L group, wherein L is a leaving group, in the pteseuce of a strong hindered base or 
metal hydride, followed by deproteetion S3 provide the 00? re 5 as npcaaub of 

Formula (4) wherein 8.5 is alky!; and reacting the resulting compound in any of process 
steps (a) to (e) above; or 




j. (i) Protecting a compound of Formoia (4), wherein R 4 is other than 
€(0}NR 7 Rs and R 7 and Rg are both hydrogen, and R 3 is C0NH 2> such as by carbamate 

§ the resultant Formula (4) compound to form the corresponding 
nnrhe; neprotcsung dte compousxi and runner reacting the corresponding mono or oa - 
eyaoo Formula (4) amine by any of process steps (a) to (e) above to pn svide a com; ■ • ; 
of Formula (1); or 

(ii) Protecting a compound of Formula (4) wherein one or more of R3, 
R4 and R32 are 00NH 2 , such as by carbamate formadon; dehydrating the resultant 
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Fonmi!8.'4)compoQndtcfbmithccosit^ scorn; and a 

farther reacting the amin« of the corresponding cyano containing expounds of Fommia 
(4.) by any of process steps (a) to (a) above » pros ide a c< I ormnla { ' }.; or 

(1) wfeasda X is a dqKo&cted amino, 
(1) Wherein X is foxmyl amine; or 




2. A process for 
which process comprises 



(!) wherein X is ad 
(1) wherein X is NQ2, 



(15 a 



i of Formula (6) wherein R 3 and R 12 are H; and Ri 
and X are. as defined above for Formula (1) 



a Es Is CONR7R8 ; said Formula (6) 
compound Is reduced and the resultant amine functionality is protected; the compound is 



(6; 



wherein R ? is CH2NR7R3 which is then protected and farther sacred by any of the. process 
of Claim 1, steps a, roe. audi toj. to provide the compounds of Formula (1); am! 



b, Reacting a compound of Formula (6) wherein R3 and R n are H; and Ri is 
as defined above for Formula <1) and X is substituted with other thai Br, I, amino, fenny! 
amine or NOg; with a strong hindered base and an eiectrophilic reagent, seen as 
diethylcarboaate, methyl iodide, or bmmodlfinoromediaije, having an R* groan other than 
Qi 2 NR-.-R 8 or C! l2NR 7 C{05C(0)CNR 7 Rg; to produce a compound of Formula (1 } 
wherein R 3 is other than CB 2 OR 7 , CK 2 NR 7 R 8 or CI ■ : N K O CK\Q €NR 7 R B ; or 
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c. Reacting a "compound of Formula (6) wherein R3 and R12 are R; and Ri is 
as defined above for Formula (!) and X is substituted with other than Br, I, amino, ibmwi 
amine or NCR; with a strong hindered bass or a metal hydride followed by treatment with 
an appropriately substituted alky! halo formate or & diaheyiearbonato to produce the 
«OTSspoadk§ compound of Formula (6) wherein one of R3 or R 5.3 is -CChaifeyit or 
optionall) v N a strong 
hindered base or a metal hydride followed by treatme j ei> subs&tned 
alkyl halo formate or dia&yicasfcoaate- to produce the eorrespo t bsdmied 
-CQjaikyf derivatives of Formula (6); or 

d. Reacting a compound of Foraiok C6~) wherein % and R12 are H; and Rj is 
as defined above for Formula (!) and X is substituted with other than Br, I, amino, formyl 
amine of "NO2; with a strong hindered base or a metal hydride followed by treatment with 
an appropriately sabsdtaed a&yihaiofonaate or & di - voce die 
corresponding compound of Formula C6> wherein one of R3 or Rn R -COsalkyI; or 
optionally the resuMng oompotmd may be farther reacted by tsmmeat with a smmg 
hindered base or a metal hydride fell©* 

alkyl 4, wherein L is a leaving group, such as a habde, mesylate or tosylate to produce the 
eorrespondrng Formula <6) derivative wherein one of R3 or R32 is alkyi and one of R3 or 
R|2 is a "C02alkyi group; or 

e. Eeaedng a compound or Formula (6) wherein R3 ami Rp? are H; and Ri R 
as defined above for Formula ( i \ and X i , i r n > 
warn or NO2; with 2 equivalents of a strong hindered base or a mead hydride and 2 
equivalents of an appropriately subsumed alkyl -L group, wherein L is a leaving group* 
such as a haiide, mesylate or \ < e producing the corresponding compound of Formula 

f. Reacting a compound of Formula (6) wherein R3 and R n are H; and R$ Is 
as defined above for Formula (1) and X Is substituted with other than Br, F amino, formyl 
amine or NO2; with a strong hindered base or a metal hydride, hexamedr/iphosphoramide 

» \ \ and an alky! hahde to produce 5 ula (6) 

wherein one of K3 and R 12 are a&yp or optionally use 2 eqaimolar amounts of (HMPA) to 
v s a - - la when * b N ■ \ - ; i > ' 

or 
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g. Reducing (he raono-nitril© of a compound of Formula (6), produced by any 
of steps a> to t above, and reacting by any of the processes of Claim 1, steps a. to I 
above 10 produce t e om aia (1); vs h ic h m ty be oj y depro ected; oi 



h. Redaction of a compound of Formula (6) wherein one or both of R 3 and 
Rl2 arc C(Qh& psxxtuced by steps c above, followed by protection of the resultant amine 
with a protecting group R ! £ the resultant esters sre ataddatedj the c < ieprotseted, 
and may be reacted in any of the processes of Claim l f steps a. to h. above to produce fee 
compounds of Formula {!); said compound being opdonaUy farmer deproteeted 

g to Claim 1, step a wherein the reaction is carried out 



tube base in step d, is 




?, The acc< 
butylcarbcmyl(BOa. 



8. The compound produced by the process according to Claim 1 wherein the 
Xt activating group is selected from CI, Br, OCH 2 C% OC(G)CH ? , OC(0)CF\ 
-0-C(0)OCi. 3 aikyi, -0>C(0)OCH 2 C^ alkyl 



9. The compos 
iscyciope«tyUrC M aikyl 



ihyl 



1 to § wherein Rt 
XisYR2. 



10. The compound produced by the pre 
and Ria are hydrogen, -Cfh, fluorine orCN. 
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XU The compound jccordi i J toChiim 1(5 wherei * * s ^ 

hydrogen. 

12. The compound secarimg to Claim 1 1 wherein Rs is H, OH, CFH, or 
optionally substituted ~{Cf i 2 )m Ax; and Ar Is phenyl or 2->, of 4- pyrMyi 

13., The compound according to Claim 12 wherein R4 is CH3 or Hydrogen. 

14 The compound produced by the process according to 0«tm$ i S> § wherein 
X is YR21 Y Is oxygen; Rj is cyclopenfyl, -€F3» -CHFj, -€B$ , 
-CH2CHF2, or CF2CHF2;;. R 2 is-CFs, -CHF2.-CH3, or -(^03F 2l or Cf 2 CKP 2 ; R 3 
is F> H, ~CH 3 , -C(0)OCH 3> <XO)OCH2CH 3 ^CONH2> -CHaOH, or -CN? &|2.%& 
F s -CM or -CH3; 84 is hydrogen, or €E% 

R 5 is H, OH, CH3 a»d CBr(p-NEC{0)CH 3 -CgH4} ! -<p-NHAo-C6B4)i 

and 

Eg is OCH3, OH, -NBQ& .«NH-N7Rg, NRyRg, 

15. Hie compound according to Ossm U wherein Ri is eyolopemyl, -CH3 or 
CF3 ; Ra is -CHFj, or -CH3, R3 is cy&ao, hydrogen or methyl, 

16. The compound according to Claim 15 wherein is NH2, N(CH3>2> "OH, 
OCEsorNHOa 

IX The compound produced by the process according to Claim 1 which is: 
N~(2K3-Cyek>pentyioxy^ 

N4243-Cyc!opsntyloxy-4-metho^henyi)p^yi]oxaraIde 

N42~0-Cyclof^«^^ 

N~{2-Cyano-2<3-cyclopef«y]o*y-4^ 

N 12 Cyono-2-methy}-^ ?.-cydo?-:or> oxy^-tnethoxyphettyl)- 

>xamide; 



N~C2-(4.Ditlurome.tho: 



meihox>>pheriyl)eajy!]-N-mothyloxamide 
methoxyph xamide; 
meteyphe n cc 1 



N4(2-(3,4-Bis^iHuoronxthox]^benyi)eihy1]oxamic 
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18, A pharmaceutical composition for inhibiting TNF production in an animal, 
which comprises a compound of Formula (1) orphanmceuslcaliy acceptable salt hereof, 
produced by the process according to Claim 1, and apHarmaceuiJcally acceptable carrier or 
diluent 

i% A pharmaceutical composition for mhibidng PDF. IV in an animal which 
comprises a compouad accoidiag t» (Mm 11 or pharnmceatfeally acceptabte salt thereof, 
produced by the process according to CMm l f and aphamacasBtxcaHy acceptable gamer or 
diiaent 




PCT/US9I/G479S 



5 FORMULA (1) 

E i Is C4-C6 cycKc alkyi* optionally subsisted by one to three methyl groups 
or one ethyl group; C hl alkyi optionally substituted by I or tmt Cogens, 
-iCH 2 } fi COO-(CH2) m CH 3s (CH 2 } 0 O(CH2>mCH3. (CH^OH, ^C$^, 

■Cr. 

a is 2 to 4; 
tnis0to2; 

X is YRa, haiogea, liitrovamino, C w dlalkylamiae, C?. 2 monoalkylamhte, or 

15 fenr^I amine; 

YIsOorS(0) m i 
m'isOrol; 

R 2 Is -CH3 or -CH2CH3 optionally saWffi«d by I or mote halogens; 

R 3 is selected to H, OR? where® R? as alkyi may be optionally substituted 
2 0 by I or more fluorines, CN, F, C1-2 alkyi optionally subsdwted by I or more fluorines; 

C(0)ORt, CH2NR?R 8< CH 2 OR?> C(0)NR?% or CB 2 NHC(0}CCO>NR?R s ; provided that 
when R3 is OH then Rn Is hydrogen or methyl; 

E12 Is hydrogen, F, CR or -CH 5 optionally sahsduted by I to 3 tlwonnes; or 
R3 and R32 together may form a (*0) keto moiety; 

2 5 B4 is H, F, CN, C« alkyi optionally -substituted by 1 or more fluorines, 

C{O)NR 7 %C<0)GR?* 

R 5 is H, OR?, optlsaaOy substituted >{CH 2 ) m Ar < or opm maliy substituted ■ ~ 

Ar h 2«, 3- or 4-pyndyi, pyrirnidyl, pyrlda^l v 2~imid^.oiyL morpholioo, or 

3 0 phenyl; 

RgisORg NRr; * 7 <R <R R 8 NR?Rfc 0£ t 2 NR C 0)R H 
*OCHaC(O)NR§Ri 0; -OCH(R7)-OC(0)Cm aikyl, -OCHs R~vCtO;OC; .3 alkyi; 
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E? is hydrogen, or Cj^ aikyl; 
Rg is hydrogen, C« alky! or aryi; 
R9 is hydrogen, CB3. CH2CH3, or CH 2 CK 2 OH; 
RiO is hydrogen, CH3, CH2CH3, C^CHjQH, or O&CGNHa; 
Rn is CH3 or phenyl; and 
qisOorl; 

it Ri is not C2-4 alky.! when R$ is OH or OCH 3> X is YR% and R 2 is Oh or 
CH 2 CH 3t and Y is oxygen; 

and pharmacenncaiiy acceptable s&s thereof, 

The compound according to Claim I wherein Ri is cyeiopentyl or Cm aikyi 



3 wherein R 3 and K n ar* hydrogen, -CH3, 



e ar CM. 
20 The 



•herein Re « OCH3, NR 7 Rg, OR NHOH, 

The compound according to Claim 5 wherein R s is R OH, CH3, or optionally 
substituted -(CIHfek As a«d Ar is phenyl or 2-M or 4- pyridyl 

2 5 




Thee 

!,Ci.2mQno-a3kyiamineorfi 
30 

Freco^v c I g to Claim I whereto 

X is YR 2 ; Y is oxygen; Ri is cydopemy!, CF 3 , -CRF 2 , or Clh - 
CH 2 CHP 2 ,orCF 2 CHF; ? - R 2 is-CF 3 , -CHF^CHy, or ~CH 2 CHF 2 , or CF 2 CHF S ; R S is F, 
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H, -CH3, -CCOOCHs, -C(0}OCH2CH3, -CONT-K CR 2 .OH, or -CN; R w is H, F. -CN or 
-CH3; R.i is hydrogen, or CH;. 

R 5 Is a OH, Clh w&m&&mCtO)€MrC$U), -C^NHAc-CgH*}; and 

Ha is OCH3, OK, -NHOH, -Nrl-NyRg, NRyEg, 

CHs-C )V"NO z 4 / 

The compound according to Claim 9 wherein R 3 is cyckspeatyl, -CH3 or CF3 ; 
U.2 is or R3 is cyano, hydrogen, or methyl 

1 0 The compound according to Claim 9 wherein Is NH2, NCCH^ -OH, 

OCHgorM-IOR 

The compound according to Claim I which is : 

N-[2-(3-Cyclopsntyioxy-4-metljox^herjyl)eUtyi]osam}de; 

N*[2-Q-&tiO>-2--{3»cyc!opentyloxy-4-rnrk,~ \ vcnide; 

N42-CvaB0-2~m«hyi-2~<3<yeiopsn^ 

N42~{3-C>'ck>peMyloxy~4-me*oxyphenyl)etHy 

2 0 N-P~(4-DiOuromethoxy^^ 

N-[2<3-Difl«rom^xy^methoxypheRyl)e%l]oxamiiie;or 
N-[(2-(3,4~BMflaoroniethox>phenyI}ethy!loxami4&. 

A pharmaceutical composition for Inhibiting TMF production in m animal, 

2 5 whicfo comprises a compound according to Claim I of Formula (1 ) or pharmaceniicdly 

acceptable salt thereof, and a pharmaceutical ly acceptable carrier or dilueat 

A method of treating, prophylaedeaily and/or therapeutically, a INF mec 
disease in an animal, which comprises administering to such animal in need of such 

3 0 inhibition, an. effecuve TNF inhibiting amount of a compound according to the structure : 

FORMULA (t) 

wherein; 
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R] is C4-C6 «>'cHc alkyl optionally subsdtated by 
or oue ethyl group; C:. ? alky; optionally substituted by 1 or more 
■rCH2) n COO : (CH 2 } m CH 3< <CH 2 } 5 A'CH 2 ) m C% (CH^QH, -€H 2 € S H 9 , 

CH 2 -CsH S , -C5H 9> or 
§ n Is 2 to 4; 

mis0?o2; 
p is 2. to 4; 

X is YR 2s halogen, mm ammo, Cj, 3 didkykmine, C ht 



10 YlsGorS{0) m >; 

m' is 0 to 2; 

R 2 is -CM 3 or -CH2CH3 opekmaUy substituted by 1 or more halogens; 

R 3 is selected from R OR7 whemn R? may be optionally substituted by 1 or 
more fluorines, CN, F, Q. 2 alky] optionally substituted by 3 or mow fluorines; C(G)OR 7 / 
i 5 CH 2 NR 7 Rg, CH3OR7. C(0)KR ? Rg or CH 2 :KHCCO)CCO}.NE ? R^ provided mat when R 3 is 
OH men R i2 is hydrogen or methyl; 

Rl2 is hydrogen, F, Of, or ~CH 3 opdonally saluted by 1 to 3 fluorines; or 
R3 *n&$& together may to a («0) fceto moiety; 

R4 is H, F ? CM, Cm alkyl optionally substituted by 1 or more fluorines, 
20 C(0)NR?R S , CCO)OR 7 ; 

R5 is H, OR7. optimally substituted ^CHfcW* or optionally sabsdrated 

At is 2«, 3- or^fyddyi, pyrimidyi, pyridasyi, 2-imtoaoLyi. marphoHno, or 



a 5 &6 is ORg, NR7OR* MR7-NR 7 Rg, NR?R g> .OCH^NR 7 C(0)Ri h 

«OCH 2 C(0)NRsR|o, -OCH(R 7 ).QC{0)Cm alkyl, «Q€H(R 7 >C(0)GC } . 3 alkyl; 

or ~ N r 7 ^cb^~^n. 



30 



h or C^ alkyl; 
Rg is aydmgea, alkyl or aryi; 
% is hydrogen, CH 3 , CHaOfc orOfcCH^OH; 
Eio is hydrogen, Oh. CK 3 C% OH 2 CH 2 0& ox €H 2 CONH 2 ; 
Rn is CH 3 or phenyl; and 
qisOorl; 
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• • The method according id Claim 1 4 wherein me animai is a human afflicted with a 

disease stats selected from sepoc shock, «mk>toxic shock, gram negative sepsis, :ox;c shock 
syndrome, acute immune defheeaey syndroms (AIDS), AIDS Related Complex (ARC; or any 

to AIDS, 




?C l>Cv< >Ck > prion* : 
I C^alkyl ssbsmutedbylor 

CGB2) R 0{CH2)mCH3,KCH2)nCOO(CH2}mCe 3 , -CH2C5H9, CHj-CsHs, or 
nh2to4; 
mis (Ho 2; 
25 XisYRj; 

YisOorS(0} m a 
m* is Ota 2; 

k-^k-Gho CH; H pt i r ;or es 

R3 ss selected fsota H, OR? wherein R7 as a&ytmay be opuomdfy substituted 
3 0 by 1 or more fluorines, CR F f Ct-2 slkyl optionally substituted by 1 or more fluorines; 

C(0)OR? f CHaNB <x s=R?Rx CH HH< i v C N R provided tha 

when R 3 isOH then K n h hydrogen or methyl; 
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R*2 h hydrogen, F, CM, w i $d by \ to 3 

R3 and R=2 together may form a («0) ksto moiety; 

- &4 ^ H, Ct.2 alkyl opdonaify substituted by I or more Serines, CN t 
CfO)NR?Rg,CfO)OR 7 ; 

R 5 is II OR?, optionally substituted C w alkyi or opdooally substitute 

Ar is 2-, 3- or 4-pyridyl, pyriraidyi, pyridaayl 24mldaEo!yl, 



R 6 is QR? 5 NR7OR7. NR?Rg, NR 7 ~NR?R 8> -0CH 2 -NR7C{O)R 1 h 



R 7 and Rg am independently hydrogen, or Q. 3 alky!; 

&g is hydrogen, CH3 , --CH2CH3, or -CHjCffcQH; 

Rio is hydrogen, CH3 CH2CK3, CH2CH2OH, or CH2CCMH2; 

R n is CH3 or phenyl; and 

q isOor I; 

provided that Rj is not C24 a&yl when % is OH or OCH3, X Is YR 2> R 2 is CH3 c 
CH2CH3, and Vis oxygen; 



The method according to Claim 16 wherein the disease state is a 
allergic or inflammaswy disease. 

A method of inhibiting PDE IV which c 
need thereof, an effective amount to inhibit PDE IV of a s 



s for producing a 1 of Forma! | which 



«♦ Reacting a compound of Formula (4), wherein R 1 . R 5 . X, and R 12 are 
described above tot Ft am I 1) R3 is other thai) -CH2NR7R8 unless pretested 05 a suitable 
amino proteedug group; and R4 is other than €{€> 0! : xittCmu: y ... ^ctec 
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X* 



Formula {4) 



with an ictivated oxam rivads 




5 * icre-u* X? is an ac id R<» as defined for Formula (1), to yield compounds of 

Formula {*) wherein R$ is other iba" CH^NK ! ionsllj deprotectsd, 

or 

b. Reacting a compound of Forrv i - 

1} an alky! oraryi oxsiyl halkie of the formula ROC(0)C(0)X; wherein R is 
1 0 alky! or aryl and Xj is a halogen with a base; or 

H) a mixed anhdyride of the formula X's •- C(0)*C(0>-R<$ wherein R$ to provide 
for s compound of Formula (I), as defined above; or 

iff) a mixed anMyrid« of the formula X3 - C(0}~C(0)-R 13 and X3 is R-C(O) or 
RG~CCDK and Rf 3 Is alkyl or aryh to yield a compound of Formula (8) 



wherein the terms are as defined above for Formula (1), and R { is alkyl or aryh which is 
reacted with ammonia, an opu0nal.lv substituted amine, optionally subsdtured hydroxylamine, 
6f an optional] , >ybsmmed hydrazine to yield the fund compounds of Formula (1); sod 
optionally deprosected; or 



e, iydroh - hen i h i 

an amino or mono? tectt da compound of 

Formula (8) wherein Rri is H, and reacting it with a haiogenadng agent, such as an aeide 
hsJide, oxalyl chloride, or phosphorous oxylehbride, to form the activated acid which is then 
2 5 « irox t t 

n*- •> ; 5 al v 5 pounds o r orn 1 < - n 

is an an * - t t : u >na!ly depn red; or 



15 




20 
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d. Hydroiyzmg a compound of Formxih (8) as described above, and when X is an 
amino ormonoaikylamine funedonality it must be protected, so yield a compound of Formula 
(S) wherein R43 is H, arid reacting it wifii a suitable base, and an alkylhaloformate, 
uylhafoformaiaoranai-j a? optional! o red amine 
optionally subsdtated hydroxylase, or an optionally substituted hydrazine to provide she 
firtal compounds of Formula (1) wherein R$ is an amine or substituted amine derivative; and 
optionally deprotected; or 

e, Hydroiyzing a compound of Formula (&) as described above, to yield a 
compound of Formula (8) wherein Rtj is H, and reacting It ammonia, an optionally substituted 
amine, optionally subsntm ; 

compound of the Formula R 14 N»C*NRi5 wherein R* 4 and R J5 are independently selected 
from alkyi; cycloaikyl such as cyelohexyl or dieyclohexyt alkyi (mono-or diaikyi amino), 
such as HDAC; aryi or arylaikyl, to provide the final compounds of Formula ( 1 } wherein R§ is 
an amine or substituted amine derivative; or 

t Reducing and depmteotmg a compound of Formula (9), wherein R 4 is not H; 
Rl, X and R 3 are as described above for Formula (!}, provided that if X is an amino or 
monoaikylatniste k is protected; and Z is a suitable amino protecting group; 



and reacting the resulting compound in any of process steps (a) to (e) above; or 

g. Reducing compound of Formula (9) wherein R4 is not H, R4 is not C(0)OH : 
or QO)NH2 or C(0)NHR?,* Rj, X and R3 are as described above for Formula CD, provided 
uu if X s an an - 10 or monoaikyiananc tt }S protected to provide the corre 
of Formula (4); or when 2 is a earoony! containing protecting group, such as M-fomsyl, 
compounds of Fo < N % ated 3.10-10 redact <> vi r alkyi L gi < ;re 

L is a leaving .group., in the presence of a strong hindered base or metal hydride, followed by 
deprotecrion to provide the corresponding compounds of Formula (4) wherein R 5 is alkyi and 
Rais other than hydrogen; and react; eg die resulting compound in any of process steps (a) to 
(e) above; or 
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h< Acyiaring a compound of Formula (4) wherein R4 is not B, C(0)OH, or 
C(0)NH2 or C(0)NRR 7 ; and then alkylate the resulting Formula (4) compound with an aikyl- 
L group, wherein L is a leaving group, in me presence of a strong hindered base or metal 
hydride, followed by dopromction to provide the corresponding compounds of Formula (4) 
5 wherein R 5 is aikyl; and reacting the resulting compound in my of process steps (a) to (e) 
above; or 



10 




m&uX&(4)c^ h then C(0}OB; as 

(I), by treatment with a suitably substituted aldehyde, to yield the 
which is then reduced, so yield R$ obtaining moiety having a methylene 
ed to the amino functionality; as described above for Formula (1 } 



j * (i) Protecting a compound of Formula (4), wherein R4 is other than 
I 5 €<0}NR?Rg and R 7 and R§ are both hydrogen, and E3 Is CQNtfe. such as by carbamate 

foras&ta dehydrating t&e restdtant Formula (4) compound to form die corresponding nltriie; 
depwtecdng the compound and farther reacting the corresponding mono or di -eyano Formula 
(4) amine by any of. process steps (a) to (e) above to provide, a compound of Formula (1); or 
$) Protecting a compound of Formula (4) wherein one or more of R 3 , &a 
20 and R t2 are CONH 2 > *$■ *>? carbamate- formation; dehydrating the resultant Formula (4) 




25 k> Reacting a compound of Formula (1) wherein X is a deprotected amino, and 

formylating to produce a compound of Formula (1) wherein X i$ formyi amine; or 

1, Reacting a compound of Formula (1) wherein X is a deproteced amine by 
diaznonmm displacement or dla^otkatiou of the amine to yield a compound of Formula { I) 
3 0 wherein X is Br or I; or 

m . Reacting a compound of Formula (!) wherein X is a depmteced amine by 
oxidating the amine to yield a compound of Formula (I) whema X Is NO* 



3 5 A process for producing & compound of Formula { l) as 

process comprises 



above which 
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a) Reacting a compound of Formula (6) wherein R 3 and R 12 am H; and R\ and X 
are as defined above for Formula (! ) 

X Formu 3 

5 

with a strong hindered base and an m appropriately substksasd isocyaaate reagent, to produce 
a compound of Formula (6) wherein R 3 is CONR?R 8 ; said Formula (6) compound is reduced 
and the resultant amine \.-\ :, -\,^\ s orotected, die compound is then reduced, or dchvdratcd 
and then reduced to produce a compound of Formula (6) wherein R3 Is CHjNR7% which is 
I 0 then protected and further reacted by any of the process of Claim R steps a, to e. and I to j, to 
provide the compounds of Formula (1); and optionally deproteeed; or 

b Reacdng a compound of Formula (6) wherein R 3 and are H; and R t is as 
defined above for Formula (!) and X is substituted with other than Br, X, amino, formyl amine 

1 5 or NO2; with a strong hindered, base and an electrophillc reagent, such as dkthyicarhonate, 

methyl iodide, or bmmodiSuotomethane, having an 8$ group other than CHaNR?Rg or 
CH2iN T R7C(05C{0)CNlR7R8; to produce a compound of Formula (1) wherein R3 m other than 
CB2DR7, CH 2 NR 7 Rg or CH 2 NR?C(0)CCO)CNE?R8; or 

20 c : Reacting a compound of Formula (6) wherein R3 and R l2 are H; and fcj Is as 

defined above for Formula (1) and X is suhsdtuted with other than Br, I, amino, formyl amine 
or NO?; with a strong hindered base or a racial hydride followed by treatment with an 
appropriately substituted alky] halo formate or a diajkyiearbonare to produce the corresponding 
compound of Formula (6) wherein one of R3 or &n is -CQsalleyl; or optionally the resulting 

2 5 compound may be further reacted by rreatmcnt with a strong hindered base or a metal hydride 

followed by treatment with an appropriately subsumed alkyl halo formate or diaikyicarbonate to 
jasdace corresponding disubsbmred -CCbaiky] derivatives of Formula (6); or 

d, Reacdng a compound of Formula (6) wherein R 3 and R n are H; and R s . is as 

3 p defined above for Formula (!) and X is substituted with othexjhan Br, .1 amino, formyl amine 

or K0 2 ; with a strong hindered base or a metal hydride followed by treatment with an 
appropriately subsumed aikylhatofbrmate or adMkytearkstate to produce the corresponding 
compound of Formula (6) wherein one of R3 or R t2 is -COjalkyl; or optionaiiy the. resulting 
<*»«P®««d nts >' fe ftmher reamed by treatment with a strong hindered base or s metal hydride 
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treatment with an appropriately subsdtued alkyi -L wherein L Is a leaving group, 
as a hai Jo mes> late os tos yiste to ic a b a ; 6 > privative 

one of R 3 or K- is alky! and one of R 3 or R; 2 is a -C0 2 aikyl group; or 




R3 and R;2^ H; and R- is as 
r'orrrsyl amine 
2 equivalents of at 



R;< said 



10 R S2 ass both aikyi;cr 



f . Reacting a compound of Formula (6) wherein R3 and R 12 are H; and R t is as 
defined above for Fommla (!) aid X is substituted v\ 1 h other than Br, I amnio, fcrmyi amine 
or NCR; wish a strong hindered base or a meta ; , 
1 5 and an alkyi halids to produce the corresponding compound of Fommk (6) whereas one of % 
md Rta an: alkylj'or opdosaHy use 2 eqaimolar amount or' (HMPA) -< pro luce the 
correspond:: g e ship >und of Formula (6) wherein both R3 and R12 arealkyl; m 



$. Reducing the mono-mtrils of & compound of Formula (6), produced by any of 
2 0 steps a, to t above, and seactiug by any of the processes of Claim 20, steps a, to j. above to 
produce the compounds of Formula (1): which may be optionally deproteeted? or 



are C(0>?R produced by steps c above, followed by protection, of the resultant amine with a 

be reacted in any of the processes of Claim 20, steps a.toj. above t< 
Ml* 
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The prtK >g k Ck i n 2 R « here n he $ - i ttaum 

<LDA>orre : HMDS;. 



The 
KBOCl 



• ;\ * ■Cs"!" - - - 


— ~ — — ; L j ^ 




f30:=-33. 
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USA} disclose the analogous compounds. 

Great Britana 587, m April m? > See sage 1 . 
tot 



512, 257 f 
disclosure for the ; 



1-30 
1-30 
1-30 



